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First came a complete range 
of 4” square instruments from Everett Edgcumbe :— 


AMMETER : WATTMETER : VOLTMETER : POWER’ FACTOR” METER 
ROTARY SYNCHRONISER AND SYNCLOCK ELECTRIC CLOCK 


D.C. and A.C. Single and three-phase balanced and unbalanced loacs, 


Now this range is available in three different sizes:— 34” 4” 6’ 


(Ammeters and 
Voltmeters only) 


All in Square Flush Moulded Cases. 
Always specify Everett Edgcumbe instruments 
Makers of electrical instruments for indica- 
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apparatus ; process controls. 
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Higher Grid Voltages 


EXPEDIENCY OVERSHADOWS }|ECONOMY 


OME two years ago, in his I.E.E. 
S presidential address, Mr. T. G. N. 
Haldane foreshadowed the necessity 
for electrically strengthening the power- 
grid system of this country, and the pro- 
ject was discussed in more detail at the 
British Electrical Power Convention last 
year at Torquay. 

Since then contracts have been signed 
for two 120,000 kVA _ three-phase 
275/132 kV auto-transformers which are 
to be installed at the terminals of the 
first 40-mile section of ‘‘super-grid’’ to 
be erected in this country, the construc- 
tional work on which is due to begin 
soon, 

The intention is to impose the new 
super-grid upon the existing grid, its 
primary function being to increase the 


| capacity of interconnections between the 


several parts of the 132 kV system. The 
immediate purpose, therefore, is to per- 
mit further extension of the established 
policy of national pooling of generating 
resources. 


Possible Higher Levels 


For this purpose, at the present time, 
it has not appeared to the B.E.A. to be 
economic to employ a voltage consider- 
ably higher than that already in use for 
normal interconnection. Nevertheless 
the choice of 275/300 kV has not been 
recommended without examination of 
the possibility of stepping up the voltage 
to a still higher level, which might be 
justifiable in the case of overhead lines 
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required to transmit power in bulk either 
by a.c. or d.c. 

Meanwhile there is already an urgent 
need to go ahead with major reinforce- 
ments of the grid interconnectors and, as 
generating plant capacity is enlarged to 
cope with the growth of load, still more 
reinforcement will be called for during 
the next ten years. The super-grid is 
accordingly being planned with due 
regard for the advisability of so designing 
the line towers that they will be capable 
of carrying circuits which are likely to 
be needed for bulk transmission in such 
a way as to permit the voltage between 
phases to be raised to 380/400 V, should 
this be required in due ‘course. 


Power Station Siting 


This precautionary procedure is satis- 
fying, for two reasons. It is difficult to 
recall any transmission, or very few 
major distribution, :-voltages that have 
proved in service to be too high. The 
climb will continue upward and, more- 
over, there «may be considerable scope 
before long for transmitting bulk blocks 
of power outward from the middle of the 
country. 

The likelihood is that the collieries 


situated in the East Midlands, the Mid- 
dands and Yorkshire will become the 


source of much of the additional coal 
which will be required by the electricity 
supply industry. It is not improbable 
that new power stations will be sited near 
those mid-England coalfields. Transmis- 
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sion of the energy they will generate at 
an increased voltage should offer the 
practical advantage of a reduction of the 
number of circuits needed for the pur- 
pose, with consequent system simplifi- 
cation (an important operational factor) 
and relief of the wayleave situation. The 
benefit from the initial 275/300 kV 
development is likely to be economically 
small. The B.E.A. is therefore hoping 
that British manufacturers will, in co- 
operation, ensure that the necessary 
equipment will be economically pro- 
duced. 


ELECTION RESULT 


An unsatisfactory and unstable position 
has arisen from last week’s General 
Election and during the next few months 
the nation will be in a state of nervous 
tension. With its narrow majority the 
new Labour Government will be able to 
rule only with the consent of its oppo- 
nents and it is very improbable that it 
will proceed further with its nationaliza- 
tion proposals. It is true that the Iron 
and Steel Act is already on the Statute 
Book, with the vesting date for the in- 
dustry fixed for 1st January next, but the 
possibilities of deferment by amending 
legislation are being discussed. In spite 
of the continued uncertainty which 
would result, this step would be prefer- 
able to proceeding with a measure of 
such doubtful wisdom. This is a matter 
in which the heavy electrical industry has 
a particular interest. 


STANDARDIZING TARIFFS 


Although no “‘ official’? announcement 
has been made by the British Electricity 
Authority, it is clear that the Electricity 
Boards have been asked to consider the 
institution of block tariffs to take the 
place of the multitudinous methods 
which they inherited from the former 
undertakings. Further, it seems that as 
a matter of expediency it has been sug- 
gested that the size of the first block 
shall be in accordance with the number 
of rooms in a consumer’s house. Most 
of the Boards are now gathering the 
necessary information in different ways. 
The Southern Board is making a personal 
canvass of its 850,000 consumers—a 
gigantic task, but probably the best 
method. In the Yorkshire Area prepaid- 
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reply postcards are being used. Naturally 
the inquiries are occasionally meeting 
with unreasoning opposition. The Boards 
should make sure that the lay Press is 
acquainted with the facts and the advan. 
tages of the block system in an endeavour 
to secure its co-operation. 


OVERSEAS STUDENTS 


It is generally accepted that impressions 
gained during the early part of life are 
more enduring than those coming later 
on. This has been recognized by several 
leading British electrical manufacturers 
who for years have arianged post. 
graduate courses for students from 
Empire and foreign countries. These 
students naturally absorb a good deal of 
British practice and acquire a familiarity 
with their hosts’ equipment which is 
likely to mean orders in the future. The 
British Electrical & Allied Manufac- 
turers’ Association, which has sponsored 
these schemes, is now to operate a system, 
in conjunction with the Federation of 
British Industries, by which overseas 
students will spend periods of about six 
months with different firms so that they 
will secure a more comprehensive train- 
ing during a two-year stay in this 
country. 


FULL EMPLOYMENT 


During the past year the Professional 
Engineers’ Appointments Bureau has con- 
tinued to function in an entirely satis- 
factory manner and in view of the grow- 
ing difficulty which is being experienced 


in finding precisely the right engineer to f 


fill a particular vacancy, the compara- 
tively low average cost of placing a man 
that the Board has achieved is highly 
commendable. It is also encouraging to 
note that financial stability has been well 
maintained throughout the year. The 
fact that the number of engineers enrolled 
on the register has fallen is by no means 
a reflection of the Board’s efficiency but 
rather an indication of the existing con- 
ditions of ‘‘full employment’’ in this 
country. Unfortunately men of over 50 
are still finding it increasingly difficult 
to change their employment if they wish 
to do so. We can only hope that present 
conditions, although otherwise satisfac- 
tory, will change sufficiently to permit 
an improvement in the lot of the older 
man. 
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seas 
six Extra-High-Voltage Test Line at Leatherhead 
they 
this HEN the steadily growing elec- of the new 275 kV lines within the next 
5 W trical load which the national five years. The first portion is to be from 
power grid is having to carry the generating station now being built 
made it evident that preparations must at Staythorpe (East Midlands Division) 
be made for the provision of ‘‘certain to West Melton (Sheffield) in the York- 
onal very powerful channels’’ for conveying shire Division. The Staythorpe end of 
ron § additional power to the existing transmis- this line is to be erected by British In- 
wn sion network, the British Electricity sulated Callender’s Construction Co., 
vn Authority decided upon the construction Ltd. 
ns of a ‘‘super-grid’’ to reinforce the In order to investigate the mechanical 
dl present 132 kV system. behaviour of, and electrical losses from, 
ies An outline design is now being worked an overhead line of such elevated voltage, 
shly § Out for the system to be superposed, an experimental length has been erected 
4 capable of satisfying probable require- adjacent to the new B.E.A. research 
wel ments for the next twenty years, at least, laboratories at Leatherhead, where it has 
The § together with a detailed programme for been cont:nuously operated under test 
lled the construction of those parts which will since 30th November, 1949. 
on be needed up to 1960. There are two 1,200ft spans between 
but The super-grid will operate at 275 kV, three 120ft wide gantries, two of which 
-on-  2OMinal, which is an _ international are goft high (inside dimensions), while 
this § Standard voltage, while the maximum _ the third is 5oft high because it is situated 
r 50 likely to occur in normal service is ona hill. The gantries are being em- 
cult § 300 kV, but the possibility of operating ployed instead of conventional towers in 
vish @ Certain sections at 380/400 kV is en- _ order to facilitate adjustment of the phase 
sent @ Visaged. separation. 
fac- It is hoped to commission some sections The present series of tests is being 
‘mit 
Ider EO 





The picture at the head of the pag~ is a view of the «xperimental 27FkV test line at Leatherhead, 
showing the twin conductors; the gantry support facilitates phase separation adjustment 
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Terminal gantry with isolating insu‘ators, step-up transformer compound and instrument hut 


made with twin conductors of 0.77in 
diameter (37/0.11in_ steel-cored alu- 


minium) spaced 12in apart, on each of 
the three phases in a horizontal plane at 
a phase separation of 32ft 6in. Two earth 


Pictorial impression of 275/300 kV suspension 
tower carrying th2 super-grid power line 











wires, symmetrically disposed, are strung 
in a horizontal plane 2oft above that of 
the conductors and at a separation of 
4oft. The line is energized at 275 kV 
between phases. 

In addition to the facilities for alter- 
ing the disposition of conductors and 
earth wires, arrangements have been 
made to adjust the spacing of the con- 
ductors between 4 to 12in (in steps of 
1in) and it is proposed to test at 6in 
when sufficient work has been completed 
at the present 12in spacing. Tests are 
also to be carried out later on with single 
conductors of approximately  r}in 
diameter. 

The line insulation (Bullers’ porcelain) 
consists of cap-and-pin insulators, 19 
units being used at suspension (ten being 
the normal number for 132 kV) and 17 
units at tension positions. Stabilized rod- 
type insulators will be used at a later 
date. 

The line is energized from _ three 
Ferranti_ single-phase transformers 
(152,300 V to earth) of 300 kVA total 
continuous rating. The secondaries are 
star-connected and are equipped with an 
insulated winding for cascade connec- 
tion, which will be employed when tests 
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at ,00 kV are undertaken. The primaries 
are delta-connected and derive their input 
fron. a 400 V three-phase cable from 
Leatherhead grid substation. Tappings 
are provided to give a range of outputs 
of .36-290 kV. 

The most important of the measure- 
ments are those which determine the 
pover loss, due mainly to corona ; 
acc rdingly a recording wattmeter is 
connected in the primary of the trans- 
foriner energizing the.centre phase. It 
is proposed to make check measurements 
on all three phases, but for design use 
on an actual transmission system consist- 
ing of transposed conductors the figures 
obtained on the centre phase will be the 


most useful and readily applicable. 
Continuous records are also being made 
of the primary current, primary voltage 
and neutral current in the secondary, 
between star-point and earth. Measure- 
ments are also being made of the leakage 
current over the insulator strings. 

Vibration recorders are fixed to the 
conductor of the central span, in order 
to obtain information about the be- 
haviour of the twin conductors. Meteoro- 
logical data are recorded in a screen set 
up on the site, housing a thermograph 
and hygrograph. A barograph record is 
available at the laboratories which, 
although partly in use, have not yet been 
completed or fully equipped. 


New Ferranti Meter 


NEWLY designed credit-type induction 

watt-hour meter has just been intro- 
duced by ‘Ferranti, Ltd. This type FM 
meter represents a considerable advance over 
the older type, FL, and as the full load 
torque is greater than usual and the rotor 
weight low (19.5 gm) there is a good 
torque/weight ratio. 

Housed in a moulded case, the cast iron 
main frame carries the pressure and current 
elements together with high - stability 
unisotropic braking magnet, and forms an 
ffective magnetic screen. Temperature 
compensating arrangements are incorpora- 
ted and the adjustments, which have a large 
range, are smooth and positive in action 
ind are locked at right angles to the plane of 
the adjustment. 

3acklash has been eliminated on the main 
load and low load adjustments, while on the 
inductive load adjustment, which comprises 
i solid copper loop operated by a pinion and 
rack, it has been minimized. 

Main load adjustment is effected by vary- 
ing the operating 
radius of the mag- 
net by means of a 
screw, while in the 
case of low load 
a steel block is 
arranged to divert 
some of the main 
shunt flux and its 
movement produces 
a dissymmetry of 
flux which effects 
the adjustment. 

The rotor arrange- 

Ferranti FM meter ment, and top and 
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bottom bearings are not radically different 
from those in the FL design and the regis- 
tering mechanism, being of light alloy has 
a low friction level. All bearings have 
anodized surfaces and no lubricant is used 
in them. 

This instrument, which is available with 
ratings of 5, 10, 25 and 50 A, has been 
designed not only to the requirements of 
B.S.37/1937 and the anticipated require- 
ments of the future British Specification, 
but those of world markets. It is claimed 
to have an accuracy of within 2 per cent 
from 1/2oth load to 1oo per cent overload 
at any power factor down to 0.5 lagging or 
leading. 


Electronic Engineering 


N a paper which was read before the 
South Wales Institute of Engineers in 

Cardiff last week Mr. S. H. Dale (G.E.C.) 
gave an interesting review of the electronic 
techniques which are applied to the solution 
of engineering problems. After a few brief 
introductory remarks he proceeded to ex- 
plain in some detail the basic control prin- 
ciples necessary for an understanding of 
servomechanisms, to which family almost 
all electronic control systems belong, and 
made particular reference to the rapid rates 
of response which are obtainable by the use 
of these systems. 

He then treated power supply units and 
passed on to the performance and design of 
valve operated amplifiers. In the main Mr. 
Dale dealt with motor speed control devices 
and equipments for the remote or automatic 
control of machine tools. 
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The New Parliament 


Members 


MONG those returned to the new Parlia- 


ment last. week were.the follawing mean . 


possessing connections otf one kind or 
another with the electrical profession and 
industry : Sir Peter Bennett, re-elected Con- 
servative member for Edgbaston, Birming- 
ham, is chairman of Joseph Lucas, Ltd. 
Mr, F. A. Cobb (Labour—Brighouse and 
Spenborough), member for Eiland in the 
last Parliament, is manager of a radio 
equipment firm, an associate of the I.E.E. 
and a member of the American I.E.E. Mr. 
T. F. Cook, who held Dundee East for 
Labour, is a former electrician and is still a 
member of the E.T.U. Mr. F. J. Erroll, 
M.A., A.M.I.E.E. (Conservative), who has 
again been elected for Altrincham and Sale, 
is a director of W. J. Furse & Co. (London), 
Ltd., and other companies and contributes 
a regular Parliamentary commentary to the 
Electrical Review. Sir Arnold Gridley, 
K.B.E., M.1I.E.E., re-elected Conservative 
member for Stockport South, is chairman 
of Mawdsleys, Ltd., etc., and was Controller 
of Electric Power Supply during the 1914-18 
war. The Hon. J. Grimston (Cons.—St. 
Albans) is a director of Enfield Rolling 
Mills, Ltd., and other companies. 

Viscount Hinchingbrooke (Conserva- 
tive—Dorset South) is connected with a 
group of electrical companies. Mr. C, R. 
Hobson, re-elected as Labour member for 
Keighley, was a power station worker and a 
member of the A.E.U.; he was Assistant 
Postmaster-General in the last administra- 
tion. Mr. Oliver Lyttelton (Conservative) 
who retained his seat in Hampshire (Alder- 
shot) is chairman of Associated Electrical 
Industries, Ltd. Mr, C. I. Orr-Ewing, 
O.B.E., B.A.(Oxon), A.M.I.E.E., is the 
new Conservative member for Hendon 


Mr. G.I, Orr-Ewing 


Mr. F. J. Erroll 
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With Electrical Interests 





Sir Arno.d Gridley Mr. O. Lyttelton 


North; he is commercial adviser (technical) 
to A. C. Cossor, Ltd., and a director oi 
Cossor Radar, Ltd., and was formerly with 
the B.B.C. Mr. R. R. Stokes (Labour), 
who was again returned tor Ipswich, is 
managing director of Ransomes & Rapier, 
Ltd. Mr, I. R. Thomas (Labour—Rhondda 
West) resigned his membership of the South 
Wales Electricity Board to become a candi- 
date. 

Mr. A. M. F. Palmer, A.M.I.E.E., tech- 
nical editor and director of studies to the 
Electrical Power Engineers’ Association, 
who was Labour Member for Wimbledon, 
1945-50, failed to secure election at Merton 
and Morden. Mr, S. Tiffany, a member of 
the E.T.U., who represented Peterborough 
from 1945 to 1950, was also not re-elected. 


Reconstructed Ministry 


The names of Cabinet and other Ministers 
were announced on Tuesday. Mr. P. J. Noel- 
Baker, formerly Secretary of State for Com- 
monwealth Relations, becomes Minister of 
Fuel and Power in place of Mr. Hugh Gait- 
skell, C.B.E., who is appointed Minister of 
State for Economic Affairs, a new office. 
Mr. Hugh Dalton succeeds Mr. Lewis Silkin 
as Minister of Town and Country Planning; 
Mr. R. R. Stokes is Minister of Works in 
place of Mr. Charles Key; and Mr. Ness 
Edwards is appointed Postmaster-General in 
succession to Mr. W. Paling. Sir Stafford 
Cripps remains Chancellor of the Exchequer 
and others who retain their former offices 
include Mr. Harold Wilson, O.B.E.( Presi- 
dent of the Board of Trade), Mr. George 
Isaacs (Minister of Labour and National Ser- 
vice), Mr, A. Barnes (Minister of Transport) 
and Mr, G. R. Strauss (Minister of Supply). 
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Busbar-Zone Protection 


Simplified Outline of Operating Principle 


stations which are being con- 
structed by A. Reyrolle and Co., 
Ltd., is to be equipped with the mono- 
biased busbar-zone protective system. 
[he arrival of the post-type current- 
ransformers (c.t.) for this particular 
substation provided an opportunity for 
arrying out conjunctive tests which, as 
they necessitated somewhat special 
wrrangements, are proposed to serve also 
is type-tests for other similar equipment. 
Accordingly, representatives of the 
B.E.A. and its several Divisions, the 
North of Scotland Hydro-Electric Board 
and of various consulting engineers were 
invited to witness the series of demon- 
stration tests at Hebburn last week. 


O*™ of the outdoor 132 kV sub- 


LINE 
CURRENT TRANSFORMERS — 





| master! 
RELAY | 4 











RECTIFIERS 





























A 8 


D.C. 
BUS WIRES _ 


The test circuit comprised nine double 
132 kV _ post-type c.t., each with two 
primary turns balanced against three 
similar c.t., each with twelve primary 
turns. Thus, the conditions simulated 
for each phase were those of a fault in one 
feeder fed by six feeders. The c.t. were 
of the normal kind, but without the final 
layers of insulation and without porce- 
lain. These omissions, which did not 
affect the tests, allowed for the dissipa- 
tion of the heat generated by the pro- 
longed passage of heavy test currents. 

The mono-bias system was developed 
to increase the speed of fault clearance 
and improve the transient stability. It 
is based on the well known Merz-Price 
principle of current balance, but includes 
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Fig. 1 (left).—Simplified representation of busbar-zone mono-bias protection system 
Fig. 2 (right).—Diagrammatic representation of mono-bias master relay employed 
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a novel biasing feature which is effective 
for external faults of all kinds. 

The essential circuit connections (sim- 
plified in Fig 1) illustrate the application 
of the system to a single section of bus- 
bar with four circuit breakers; each 
primary circuit has three c.t. with their 
secondaries in parallel and connected 
through opposite polarity rectifiers to A 
and B bus-wires. The master relay may 
be considered as having two equal bias 
coils connected across the bus-wires and 
an operating coil connected between the 
junction of the bias coils and a common 
bus-wire adjoining one side of the c.t. 

At any instant during an external 
fault the secondary current in the c.t. 
carrying fault current towards the bus- 
bars is opposed in polarity to that in the 
c.t. carrying fault current away from the 
busbars. This means that while current 
is fed from one c.t. group through a 
positively connected rectifier to bus-wire 
A, equal current is fed from _ bus- 
wire B through a negatively connected 
rectifier to the other c.t. group—no 
matter which half-cycle of fault current 
is considered. 


Restraint and Operation 


On the one hand, if current flows into 
bus-wire A and out of bus-wire B for 
both half-cycles of fault current, the bias 
coils a and b must carry full-wave recti- 
fied current. Similar conditions obtain 
when external fault current comes into 
and goes out of the busbars by any num- 
ber, or combination, of circuits. Thus 
the value of the full-wave rectified 
current through the biased circuit is the 
secondary current equivalent to the 
arithmetical sum of the outgoing, or in- 
coming, fault currents. The operating 
circuit carries the difference between the 
current fed into bus-wire A and that 
going away from bus-wire B, so it is the 
vector sum of the secondary equivalent 
of the total fault current and should 
theoretically be zero (external fault) but 
in practice there is a small spill current 
and therefore, the control exerted by the 
bias coil is much greater than that 
exerted by the operating coil; so the 
relay restrains. 

On the other hand, the direction of an 
internal fault current at any instant will 
be the same in all the circuits in which it 
flows. Thus, during one half-cycle, the 
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secondary current from the c.t. grouns 
carrying fault current goes through the 
positively connected rectifiers to bus-wiie 
T, through bias coil a and operating cui 
c, back to the c.t. by the common bus- 
wire. In the next half-cycle the second- 
ary current from the c.t. common bts- 
wire flows through the operating coil ¢ 
and bias coil 6 back through the nega- 
tively connected rectifiers to the appro- 
priate c.t. groups. The operating coil ¢ 
carries the secondary current equivalent 
to the total fault current, whereas the 
bias coils a and 6b carry alternate ha'f- 
cycles of secondary current in the same 
direction. Therefore, internal faults cause 
the operating ampere-turns to exceed the 
bias ampere-turns ; so the relay operates. 


Construction of Relay 


The master relay is depicted in Fig. 1 
for simplicity as a beam relay, whereas 
the actual mono-bias relay (Fig. 2) has 
three component parts: a relay trans- 
former, a bridge rectifier and a simple d.c. 
telephone relay. The bias coils a and b 
consist of a centre-tapped winding on the 
middle limb of a three-limbed transformer 
core of high permeability. The operating 
coil ¢ consists of two windings, one on 
each outer limb. The middle limb also 
has a short-circuited winding and the 
outer limbs have output secondary wind- 
ings which are connected to the d.c. tele- 
phone relay through a bridge rectifier. 

During external faults, as previously 
described, bias coils a and b carry a full 
wave rectified current equivalent to the 
fault current. This produces practically 
constant unidirectional flux in the middle 
and outer limbs (Fig. 2) since short-cir- 
cuited winding prevents flux changes, so 
smoothing the flux. The core is highly 
saturated; hence even relatively large 
out-of-balance currents in the operating 
coil c do not change the flux sufficiently 
to send an output to the d.c. relay. Pro- 
tection thus remains stable. 

During internal faults the biasing effect 
is only half what it is during external 
faults because, since a and ‘b coils only 
pass alternative half-cycles, coil c carries 
the secondary equivalent of the fault cur- 
rent. Thus, a.c. operating ampere-turns 
are sufficient to overcome the biasing 
ampere-turns and to cause flux changes 
which induce voltages in the secondary 
windings to operate the d.c. relay. 
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pical relay panel showing accommodation of rectifiers and ancillary equipment at rear. 
(ight) Mono-bias busbar-zone protection panel in a relay board at Consett lron Co.’s works 








\, indicating lamps; B and L, mister and discriminating relays, type MB; C and M, test milliammeters; D and N, 
test milliammetcr push switches; E and P, individual circuit trip contactors; F and R, time lag dis greem«nt 
alarm relay; G, current transformer chirgeover test links; H and S, single-pole test links; I and 1, mister 
knife-switch; J, individual zone isol ting snife-switches; K, trip and inter-trip isclating-links; O, Westalite 
double half-wave rectitiers; Q, current-transformer changeover test links: U, current-transformer earth links 


A high speed repeat contactor actuates 
the tripping circuits of the circuit 
breakers and provides flag indication 
when the relay opens. 

The biasing effect in the transformer 
component of a relay of the type 
described is directly proportional to the 
fault current, so it can be accurately pre- 
dicted for very large fault currents. 

Although this simplified arrangement 
would cause biasing during external earth 
faults, stability would depend entirely on 
balance of c.t. with phase faults. To pro- 
vide a definite effect with all kinds of 
external faults, the groups of line c.t. are 
connected to summation transformers. 
The latter also serve to increase the over- 
all ratio between the c.t. and relay cir- 
cuits to an extent that renders the effect 
ot lead burden negligible. 

The mono-bias system is usually 
ipplied to switchgear rated to break more 
than 500 MVA._ The leakage-to-frame 
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system is generally recommended for 
switchboards of less than 500 MVA break- 
ing capacity, provided there is not any 
special difficulty in insulating switchgear 
framework lightly from earth. These two 
systems are sometimes combined: 
leakage-to-frame protection may form a 
non-discriminative line of defence, while 
single zones of mono-bias protection may 
be discriminative between  busbar- 
sections, tripping depending upon the 
operation of both systems. 


L.E.E. Southern Centre 


HE dinner and dance of the Southern 

Centre of the Institution of Electrical 
Engineers will be held on 17th March at 
the Royal Beach Hotel, Southsea. Tickets 
at 21s each (15s single and 25s double for 
students and graduates) can be obtained 
from Mr. C. G. Brammer, British Electricity 
House, 111, High Street, Portsmouth, up 
to 6th March. 
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VIEWS on the NEWS 








‘THE principal guest at last week’s lun- 

cheon of the Batti-Wallahs’ Society 
was Mr. A. R. Cooper, controller, Mersey- 
side and North Wales Division, British 
Electricity Authority. The subject of his 
talk, however, was not electrical, but 
about ‘‘ People.’’ Mr. Cooper has many 
interests, and one of them is his search 
for information on the why and wherefore 
of human actions and beliefs, in the 
course of which he has “ interviewed ’”’ 
men from various walks of life, from those 
of national repute to tramps. His talk 
was mainly concerned with his meetings 
with the latter and his description of some 
of the types he had met revealed con- 
siderable human understanding. While 
Mr. Cooper made no attempt to draw a 
moral from his observations, I gathered 
that he felt that real contentment and in- 
dependence are more often found among 
the less fortunate than among the 
““successful.’’ Some of his sketches of 
tramps showed that Mr. Cooper is also an 
artist of considerable attainment. 

* * * 

St. Albans City Council is bemoaning 
a lack of the Christmas spirit in the 
Eastern Electricity Board. During the 
festive period the Council erected a 
Christmas tree decorated with fairy lights 
and placed lamps on trees in the main 
street. Now a bill for £100 has come in 
and the Council is registering a ‘‘ vigorous 
protest.’’ The bulk of the amount is 
for electricity supplied at the rate of 6d 
a kWh. I should have thought that the 
Board might have made a concession, if 
not to the spirit of the season, to a little 
off-peak load. 

* * * 

Although it is entirely wrong to regard 
any of the members of the House of 
Commons as representatives of particu- 
lar interests, it is well that all sections of 
the nation should be represented. So far 
as I have been able to trace only about a 
dozen of the 625 members of the new 
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By REFLECTOR 


House have electrical affiliations but these 
possess varied experience, whether as em- 
ployers or employees, which should help 
them to keep their fellow members in- 
formed when electrical questions are 
under discussion. One of the earliest sub- 
jects of debate, as a matter of fact, should 
be the first report of the British Electri- 
city Authority. 

* * * ‘ 

A “‘story’’ in the Daily Mail of 2ist 
February recounted the brave deed of a 
little girl who pulled a six-year-old boy 
out of a pool and restored him by 
‘‘thumping him on the back to get the 
water out of him.’’ Two correspondents 
have written about the picture repro- 
duced with the story. The little girl is 
seated quite near an unorthodox electric 
fire consisting of three unprotected bars 
mounted on what appears to be a metal 
sheet. At the base of the sheet are three 
insulated switches flanked by two two-pin 
flush sockets. One of the sockets (not 
switched) has a plug in it and so the pre- 
sumption is that on removal the plug can 
be left around ina “‘live’’ state. The cor- 
respondents suggest that there is too much 
possibility of the little girl herself needing 
resuscitation. I agree. 

* * * 

A correspondent has sent me a cutting 
from the Yorkshire Evening News headed 
“‘Death by Wire’’ and recording the 
following chapter of accidents : — 

‘Death struck at Howard McMath, of 
Washington State, from a distance. He 
was killed when wind blew down a tree, 
which broke an electric wire, which 
earthed into a telephone wire which, in 
turn, earthed into a gas pipe in McMath’s 
house several miles away. The power 
travelled down to his cellar, caused a gas 
explosion in the furnace and_ blew 

McMath against the rafters, breaking his 

neck.”’ 

Coming from America, this may _ be 
suspect but it is an interesting, if un- 
pleasant, possibility. 
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LEE. Annual Dinner 


Engineers, Art and Music 


7 HE annual dinner of the Institution 
of Electrical Engineers was held at 
the Connaught Rooms, London, on 

d February. Professor E. B. Moullin 

esident) was in the chair and some 650 

mbers and guests were present. 

Sir Gerald Kelly, President of the 

yal Academy, who proposed the toast 
i the Institution, said that the more he 

idied the problem of the speech which 
was to make, the more insuperable the 
ficulties became. He professed that he 

id hitherto not heard of the Institution, 
but he had been told by a friend that it 
vas realty quite important This friend 
ent him a volume of over 300 pages 
ibout the Institution ; this completed his 
discomfiture, because it was abundantly 
obvious that electrical engineers were ex- 
tremely important people. 

He was not completely ignorant of elec- 
tricity, but he did not know enough to 
provide sufficient material for a speech, 
and so he thought that the best thing todo 
was to compare the Institution with the 
Royal Academy. The Royal Academy 
was much older than the Institution, but 
its house was tiny compared with the vast 
palace of the Institution. Both bodies 
had played a major part in the field of 
technical education. The Ruyal Academy 
school was founded in 1769, and was for 


Mr. H. Nimmo, Sir Vincent Z. de Fertanti, Admiral of the Fleet Lord 
Fraser (First Sea Lord and Chief of Naval Stafi) and Mr. E. W. Moss 
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Sir Cerald Kelly (President, Royal Academy) 
being received by rroiessor E. B. Moullin 


about a hundred years the only school 
teaching the fine arts. Nowadays there 
were too many schools and too many 
students. He envied the Institution for 
the fact that the ignorant layman, the 
man who did not know much about elec- 
tricity but knew what he liked, did not 
criticize electrical engineers, whereas 
there was a certain tendency among 
“‘highbrows’”’ to lay down their own laws 
about art. 

The President, in his response, said that 
their family party contained a consider- 
able number of members from overseas, 
to whom he offered a hearty welcome. 
The health of the In- 
stitution, which Sir 
Gerald Kelly had 
proposed so charm- 
ingly, was excellent. 
It had never been 
better. The Institu- 
tion grew from 
strength to strength. 
It had_ achieved 
much in the past 
year, and had risen 
nobly to the many 
and varied calls 
made upon it, 

Mr. Graeme Hal- 
dane, Past - Presi- 
dent, who proposed 
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(A) Major-General J. E. S. Stevens (Overseas Te’ecom- 
munications Commission, Austra:‘ia), Mr. P, V. Hunter and 
Sir A. Stanley Angwin. (B) Dame Caroline Haslett, Sir 
John Hacking (vice- president)and Mr. G.L.Wates. (C) Mr. H. 
Bishop (vic--president), Lord Citrine and Sir Noel Ashbridge 


the toast of the guests, said that it was a 
difficult task to do so when surrounded 
by a galaxy of distinguished guests. He 
referred particularly to Sir Malcolm Sar- 
gent, who, he said, had done more than 
almost any other man living to raise the 
prestige of British music throughout the 
world. 

Sir Malcolm Sargent, in replying, re- 
fused to make use of the microphone 
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provided for him, saying th:t 
the microphone had doe 
more to make bad singing 
and bad music possible thin 
any other invention. To-diy 
the voice which ought to »e 
inaudible could be mace 
audible through the devic»s 
of electrical engineers. 

He welcomed those elect:i 
cal inventions which had 
made it possible to record 
music ; through broadcasting 
it had been possible to bring 
pleasure to thousands of 
people to whom a symphony 
concert would otherwise have 
had to remain for all time 
unknown. 


Record Norwegian 
Development 


N Norway, hydro-electric de- 
velopment, during the last 
four years, has proceeded at a 
greater pace than at any pre- 
vious time. A number of cir- 
cumstances combined to make 
1949 a year of outstanding 
achievement in this field. No 
less than 265,000 kW of new 
generating plant capacity— 
about double the average for 
1945-48—was last year added 
to existing installations, which 
at the present time total about 
3,000,000 kW. These figures 
were given out by Mr. Fredrik 
Vogt, general manager of the 
Norwegian Water-Power and 
Electricity Authority (Vass- 
drags-og Elektrisitetsvesen) in 
a recent press interview. Mr. 
Vogt considered the rate of de- 
velopment in the past year to 
be exceptional, but thought it 
likely that an annual addition 
of about 150,000 kW could be 
maintained in the next few years. 

Power development for industrial use 
goes hand in hand with the creation of fresh 
sources of supply for household needs. Thus 
the harnessing of the RésAga, which is to 
furnish power for new iron and steel works, 
will at the same time supply electricity to 
45,000 people in a rather isolated district 
whose power resources have hitherto been 
on a restricted scale. Similar benefits will 
be derived from several other industrial 
projects. 
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Cooling 


Towers 


Design in Relation to Costs in Generation 


By T. G. SIMPSON. 4.M.1.£.E. 


O obtain the highest efficiencies 
possible from the generating plant 
in a cooling-tower station, it is 

essential that the design of the towers 
shall be closely integrated with that of 
the turbines and condensers, taking into 
account the whole steam cycle and ter- 
minal conditions. The factors to be 
considered are: Turbine heat cycle ; 
stage bleeding and feed-water tem- 
perature; heat transfer to circulating 
water (c.w.) ; amount of c.w. required 
to maintain the desired vacuum; c.w. 
re-cooled temperature ; heat release in 
tower to attain the terminal require- 
ments; atmospheric temperatures (dry 
and wet bulb) for the district concerned, 
if possible over several vears ; pumping- 
head losses (c.w. discharge head to 
tower; C.w. pipe and valve-friction head ; 
cw. velocity ; condenser-tube friction 
head) and condenser heat-transmission 
co-efficient. 

Take as an example a turbine with a 
maximum continuous rating of 30,000 kW 
and an economic rating of 24,000 kW 
operating with steam at 600 Ilb/sq in and 
s50 deg F and with four-stage bleeding, 
viving feed-water temperatures of 350 deg 
at m.c.r, and 330 deg F at the economic 
loading. At economic rating, steam con- 
sumption is 212,160 lb, hr, or 8.84 lb, kW, 
and at m.c.r. 276,000 Ib/hr, or 9.20 lb: kW. 
With bled steam forming 20.7 and 21.7 
per cent of the total, the amount rejected 
to condenser is 168,220 and 216,000 Ib/hr, 
respectively. The total heat of the ex- 
haust steam being 980 and 993 BThU Ib 
for economic and maximum ratings, the 
heat to condenser is 164,855,600 and 
214,488,500 BThU/hr. The temperature 
of C.w., 1,260,000 gal/hr in each case, is 
raised by 13 and 17 deg F, producing 
a vacuum (bar. 30in) of 28.5 and 28.2 in 
Hg respectively. 

From the foregoing it appears that for 
a 25 per cent greater kW loading, the 
heat transfer to condenser is increased by 


jkD MARCH, 1950 


30 per cent. Therefore, if the tower is 
designed for 1,260,000 gal hr of c.w. with 
a temperature rise of 13.3 deg F, it is 
overloaded by 30 per cent when the 
turbine is operated at m.c.r. Conse- 
quently terminal conditions suffer, by 
1.05 per cent drop in vacuum. 

The economic rating of the turbine is 
20 per cent less than the maximum rating 
(at which steam consumption is higher). 
It can be shown that the extra cost of a 
cooling tower designed to cope with the 
maximum turbine load can be offset 
by savings resulting from improved ter- 
minal conditions. Taking as a _ basic 
example a 40,000 kW turbine operating 
with steam at 600 lb/sq in and 850 deg F, 
with four-stage bleeding and feed water 
at 350 deg F, the effect of improving the 
vacuum from 27.9 to 28.5in is to reduce 
steam consumption from 9.25 to 9.03 
Ib, kWh. The percentages of bled steam 
are 21.4 and 22.1. The amounts of 
steam exhausted hourly to condenser, 
(290,800 and 281,170 lb containing 1,000° 
and g82 BThU/Ib) are the equivalents 
of 290,800,000 and 276,109,000 BThU/hr. 
The c.w. is increased from 1,560,000 to 
1.970,000 gal/hr and the rise in its tem- 
perature instead of being 18.6 deg F is 
14 deg F. Steam consumption is reduced 
from 9.25 ib/kWh at 27.9in vacuum, to 
9.03 lb/kWh at 28.5in. ; 

Based on an evaporation of 7.78 Ib 
water/lb coal, the saving of fuel would 
thus be 1.19 — 1.16 lb = 0.03 Ib/kW. At 
7o per cent load factor a 40,000 kW 
turbo-alternator would generate 
212,800,000 kWh yearly for 113,050 tons 
at the lower vacuum and 110,200 tons 
at the higher, a difference of 2,850 
tons which at 50s/ton costs £7,125. Over 
a twenty-year repayment period the 
gross saving would be £142,500, which 
provides a considerable margin to cover 
extra capital charges on the cooling 
tower as well as the costs of pumping the 
additional 26 per cent of c.w. required. 


, 
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The following comparison between 
higher tower costs and lower fuel costs 
over a 20-year repayment period for 
two 30,000 kW turbines operated at an 
annual load factor of 70 per cent at differ- 
ent vacua is instructive. Steam conditions 
are 600 lb/sq in and 850 deg F, four-stage 
bleeding being employed with a final 
feed-water temperature of 350 deg F. 
The tower is capable of dealing with 3.2 
million gal/hr needed to create a vacuum 
of 28.6in. With an evaporation of 7.78 
of water per lb of coal, essential conditions 
for each set are set out in Table I. 

For the two generating sets the 
relationship between the degree of vacuum 
and the quantity and temperature of 


c.w. is shown in Fig. 1. The total 
savings in tonnage and cost of coal 


during the repayment period have been 
compared with the capital costs of the 
cooling tower for the four vacuum con- 
ditions as shown in Table 2. The 
saving made of £346,000 due to improve- 
ment of vacuum from 27.9 to 28.6 is very 
much more than enough to meet the 
additional cost of condensers, pumping 
and cooling towers. 

To achieve the most efficient cooling, 
the following method may be _ used. 
The heat release per cu ft of cooling space 
varies with the diameter of the base of 
the tower and discharge head to tower 
(Fig 2) and may be anything from 400 to 
goo BThU/cu ft. The upper figure is 
higher than efficient operation requires, a 
suitable value being 550 BThU/cu ft/in Hg 
of mean cooling difference for air and 
water. In retrospection of this the follow- 
ing should be considered. The main 
tower operating factors are: dry-bulb 
temperature of atmosphere, measured, by 
ordinary thermometers ; dew-point tem- 
perature at which moisture present is 
saturated vapour; atmospheric vapour 





Fig. 1.—Quantity of circulating water required 
by two 30,000 kW turbo-alternators and 
temperature difference to maintain vacuum 


TEMPERATURE DIFFERENCE ‘(DEG F) °°” 


CW. (6.P H. MILLIONS) 





Table 2.—Total fuel saving and cooling-tower costs with two 
30,000 kW turbines 














Vacuum Fuct Saved Cooling 
in Hg ———- ——————| tower capi- 
Tons Value £ tal cost £ 

27.0 — i 65,750 
28.2 | 49,000 122,000 81,800 
28.5 101,000 253,000 107,000 
28.6 138,000 346,000 137,000 











pressure, i.e. : absolute pressure of water 
vapour in the atmosphere, usually ex- 
pressed in in Hg and corresponding to 
dew point taken from Glaisher’s hydro- 
metrical tables; relative humidity, or 
the percentage ratio of the density of 
water vapour in the atmosphere to the 
density of water vapour that would exist 
in the atmosphere in a saturated condition 
at dry-bulb temperature; wet-bulb tem- 
perature which is the temperature a ther- 
mometer would register when its bulb is 
kept moist and when passed through the 
atmosphere, with a velocity sufficient for 
a rapid heat exchange. 

The difference between dry-bulb and 


Table 1.—Conditions for each 30,000 kW turbine 
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Va uum,in Hg (bar 30in)... “se a 27.0 | 28.2 28.5 28.6 
Steam, Ib/kWh he ive a> was 9.3 | 9.2 9.08 9.0 
Steam, total Ib/kWh ... ats ws 279,000 | 276,000 272,000 270,000 
Bled steam, per cent .. ae 21. | 21.7 22.0 22.5 
Steam to condenser, Ib hr... sue 219,300 | 216,100 212,470 209,790 
Steam to condenser, thousand BThU/hr 219,730 218,939 208,645 207,684 
Circulating water, gal hr ‘ 1,260,000 1,530,000 1,580,000 1,600,000 
Temperature rise, deg F 17.4 14 13.3 13.0 
Fuel, lb/kWh ... ae 1.196 1.182 1.167 1.156 
Fuel, tons/ann. - 102,781 101,560 100,250 99,325 
Fuel cost at 50s ton, £ a ‘< ae 256,950 253,900 250,525 248,300 
Annual saving over 27.9 in vac., £... ia _ 3,050 6,425 8,650 
Total saving over 20 years, £ rae exe — 61,000 128,500 173,000 
ELecTRICAL REVIEW 
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wet-bulb temperatures equals the rate 
of heat dissipation by the moisture of the 
bulb through evaporation due to the 
ditierence between the vapour pressure 
of the moisture on the bulb and the atmos- 
pheric vapour pressure. In view of the 
importance of these factors their average 
values should be known over a period of 
years before tower specifications are 
compiled. For example, at 7o deg F 
dry-bulb temperature with 60 per cent 
relative humidity, the weight of moisture 
per cu ft of the atmosphere is 60 per cent 
of that which would be present at 70 deg F 
if the atmosphere were just saturated. 
Saturated water vapour at that tempera- 
ture has a density of 0.001148 Ib/cu ft 
aud that amount at 60 per cent saturation 
would become 0.000689 Ib/cu ft. 


leat Received and Dissipated 
This is the density of water vapour at 
an absolute pressure of 0.44in Hg (super- 
heated to 70 deg F) and the corresponding 
saturation temperature (dew point) is 
55.5 deg F or o.44in Hg atmospheric 
vapour pressure. With bar. 30in Hg 
the wet-bulb temperature would be 61 
deg F and the corresponding vapour 
pressure 0.541in Hg. This means that 
the heat received by conduction from the 
air (K) by reason of the temperature 
ditterence (7o—61 deg) is equal to the 
heat dissipated by evaporation due to 
the difference between the vapour pres- 
sures of the water and the atmosphere 
I), namely 0.541—44in Hg. 

If K (7o—61) = E (0.541—0.44) then: 
K 0.101 





"= * O.OFI2<. oe vs (G8) 
his factor is the value of in Hg per deg F 
and may be taken as the rate of heat 
transfer between air and water by conduc- 
tion per deg F and is approximately 
correct throughout the range of physio- 
metric tables for a barometric pressure 
of 30in Hg. Applying this factor to 
cooling-tower requirements, let t, = the 
temperature of water at any point in a 
cooling tower, P, = the vapour pressure 
corresponding to t, temperature, t, = 
the dry-bulb temperature of air in 
contact with the water, t, = the wet- 
bulb temperature of air in contact 
with the water, P, = the vapour pressure 
corresponding to the wet-bulb tempera- 
ture, P, = the atmospheric vapour 
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pressure, i.e., the pressure corresponding 
to the dew point of air in contact with 
the water, H = heat transmitted by 
conduction and evaporation expressed in 
BThU/sq ft/hr, with K and E as previously 
defined. If the water surface contact 
with the air is A sq ft, the heat lost by 
water due to conduction per hour is 


A K (t,—t,) bi = ss (4) 
Heat lost by water due to evaporation 
per hour = AE(P,—P,) .. se 
Heat lost per hr per unit surface due to 
both causes is: 

AH = A K (t,—-t,) + A E (P,—P,) 
or H = K (t,—t,) + E(P,—P,) .- (4) 


By the definition of the wet-bulb tem- 
perature, the factor K multiplied by 
the difference between the air and wet- 
bulb temperatures equals the factor E 
multiplied by the difference between 
the vapour pressures corresponding to 
the wet-bulb temperature and the dew 


pressure. Expressed as equations :— 

K (t,—t,) = E(P,—P,) .. -- (5) 
K (t,—t;) — E (P3;—P,) =O -+ (6) 
Adding equations (4) and (6) makes 
H = K (t,—t;) + E (P,—Ps) -- (7) 


Equation (7) means that the amount 
of heat transferred per hour by the 
water equals a constant multiplied by 
the difference between the temperature 
of the water and the wet-bulb temperature 
of the air, plus another constant multi- 
plied by the difference between vapour 
pressures corresponding to the tempera- 
tures of the water and the wet-bulb in 
air. The vapour pressure in either case 
is directly dependent upon a corres- 
ponding temperature. 


Cooling Factor 

As given in the usual tables, the various 
items in equation (7) may be expressed as : 
H = (Kt,+E P,) — (Kt,+EP,) .. (8) 

Equation (8) couples the water and 
the wet-bulb temperatures with those 
of the vapour pressures. If both sides 
of equation (8) are divided by the factor 
E the result is :— 


H K ‘Ww 

= =(et+P,) —(St+ P,) -. (0) 
K 2 

As =? o0.o1r2in Hg per deg F, then: 

H 

E ~(0.0rr2t, + Py) (0.0112t,+ Ps) . . (10) 


If H is the amount of heat transferred per 
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hr per unit surface area of the cooling’ 
space and E is the amount of heat trans- 
ferred per hour per unit surface area of 
the cooling space per in Hg, the value 


= represents a definite cooling relation 
for representation in the values and con- 
ditions required for heat transfer between 
air and water. For example, if circu- 
lating water is at a temperature of 82 
deg F and the dry-bulb temperature is 
55 deg with a relative humidity of 75 
ll cent, the water would have a vapour 
pressure of 1.098in Hg and its cooling 
factor would be: 

(0.0112 X 82 + 1.098 in) 2.016in Hg. 
The atmosphere at 55 deg F dry-bulb 
temperature, with 75 per cent relative 
humidity, would have a wet-bulb tempera- 
ture or 47 deg F, which would correspond 
to a vapour pressure of 0.324in Hg. 
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The cooling factor of air would fe: 


(0.1112 X 47 + 0.324) = 0.850in Hg. 
The cooling ratio between water and 


atmosphere would then be: 
2.016 — 0.850 = 1.166in Hg. 

To determine the cubic area of the 
cooling space and base diameter of a 
cooling tower for the following condi- 
tions : the rate of heat transfer in cooling 
tower, 550 BThU/cu ft/hr ; c.w. quantity, 
3,400,000 gal/hr ; ; discharge head to tower, 


26ft ;  dry- bulb, 55 deg F; wet-bulb, 
51 deg F ; relative humidity, 75 per cent 
C.W. temperature, inlet 82 deg F and 


outlet 68 deg F; total heat to cooling 
tower, 476,000,000 BThU/hr; then the 
cooling space required is: 


470,000,000 : 
ee I,.500: = 1,010,000 cU It 
550 
Various base diameters with cubic 
area of filling or cooling space, based on 
14 deg F temperature 
difference of c.w. at a heat 
release of 550 BThU/cu ft 


are honk in’ Pig, 2... if 
increased or decreased 
(400 to 900 BThU cu ft 
the theoretical tempera- 


100 BThU/cu ft. In 
practice this curve will 
not be parabolic, as the 
water temperature rise 


a time period due to over- 


ture rise or decrease of 
c.w. will be approxi- 
mately 2.6 deg F for each 


will be progressive over 




















TEMPERATURE DIFF. 4DEGF 16DEGF _ loading of the cooling 
BASE DIAMETER 2221t 2371t tower and tend toward a 
| : (aT 550 is Ufeub.tt) | _ 
| ri 
ee 2. Fig. 2.—Cooling-tower base 
150 160 {70 180 190 200 210 220 -230 240 250 260 diameter in relation to filling 
space and heat release. (See 
DIAMETER OF COOLING TOWER 9) Table 3) 
Table 3.—(See Fiz. 2.) 
BThU cu ft 400 500 550 600 700 800 900 
filling space = _ 
ECR MCR ECR MCR ECR MCR ECR MCR ECR MCR ECR MCR ECR MCR 
rc W. ean dit 
deg. F l4 i+ 14 14 14 14 i4 14 14 14 14 14 14 I4 
Filling space, 
thous. cu tt} 1,110 .1,390 0 8920 1,110 | 808 1,010 | 73600 925 | 633! 792) 556 692] 495) 619 
Base dia. ot | 
tower, ft . 233 261 209 233 199 Zee | 190 213 176 197 165 184 156 174 
Cc. pe million 
1 Bve Sia | 2272 3.4 | 2.72 3.4 2.72 3.4 Bre na | 2.62 4 2.72 ae 
Gali cu ft filling g | | | 
space | oat; Bee 3.05 3.05 | 3.38 3.38 1 3.70) 3.70 4.5 4.3 4.9 4.9) 3.5 es) 
| | 
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very steep rise with severe overloading. 
\n example is pointed on the curve 
Fig. 2) at 14 deg F temperature differ- 
ence. For 3.38 gal/cu ft filling space, 
the base diameter of the tower is 222ft for 
3,400,000 gal/hr and 550 BThU/cu ft. 
li 16 deg F recooled temperature differ- 
ence is required at the same heat release 
per cu ft under similar conditions, the 
area of filling space will be 1,152,000 
cu ft with a base diameter of 237ft. 


‘Turbine Stage Bleeding 

\nother vital factor to be considered 
is that of turbine stage bleeding and 
fiual feed-water temperature. This is 
integral with heat transfer to c.w., as 
with higher vacuum an improvement in 
final feed-water temperature can be 
obtained. This again has its reflex on 
heat transfer to circulating water (see 

Feed Water Heating’ by A. L. 
Jenkins, read before the Rugby Engineer- 
ing Society, 4th January, 1939). Con- 
denser-tube friction loss, tube-entrance 
friction loss and tube area have also to be 
taken into account to give an efficient 
“I<”? value. For instance, with a 
30,000-kKW turbine and condenser de- 
signed for 1,260,000 gal/hr circulating 
water with a temperature difference of 
17deg F the water velocity through 
the condenser is 6.15ft/sec with condenser 
tube surface area of 25,000 sq ft, giving 
a vacuum of 27.9in Hg at m.c.r. If 
vacuum is increased to 28.6in Hg at 
m.c.r, the circulating water quantity 
should be increased to 1,600,000 gal/hr. 
Without alteration to condenser size, 
water velocity would be increased to 
7.85{t/sec, or by 27.6 per cent, with 
resultant increase in condenser tube 
friction and pumping head (see Table 3). 

Circulating-water velocity is important 
with regard to increased pumping head 
and the maintenance of the heat trans- 
mission co-efficient, or “‘ K’’ value, i.e., 
BThU transmitted per sq ft of cooling 


surface per hr, per deg F difference, 
between the steam temperature and the 
mean of the inlet and outlet c.w. 
temperatures. 

Two values of ‘‘ K ’”’ may be calculated : 
Simple K = BThU/hr/sq ft/deg F tem- 
perature difference ; S = surface in sq ft ; 
T, =steam temperature; T, at c.w. 
inlet ; T, at c.w. outlet ; W = circulating 
water in lb/hr; then: 
W (ts; — t,) = KS (t, — } (t. + t,)) S. 

] — - 
. t, — 3 (t, + ts) 

For simple “K’”’ the temperature 
gradient along any tube is assumed to 
follow a straight line. For logarithmic 
“KK” each element of tube surface is 
assumed to transmit in proportion to the 
temperature gradient where Ws = Ib of 
steam condensed per sq ft of cooling 
surface per hr, H = heat rejected to 
c.w. per lb of steam, Ke = co-efficient of 
heat transmission in BThU/sq ft/hr/deg F 
of temperature difference, then: 

: Ws H (t, —t, 

Ke — ————————_- = log 10 ————.. 
0.434 (ts — t2) (t, — ts) 

In considering the total pumping head 
required, condenser-tube friction losses 
may be calculated as follows (Boxe’s 
formulae) :—Friction losses (H) are made 
up of those due to the tube itself (“ tube 
friction’? = H,), those at the entry end 
of the tube (entrance friction = H,) 
and those in water boxes (condenser 
friction = H,) due to reversal of flow. 
If G is the quantity of water passing 
through each tube in gal/min, L is the 
length of tube in feet and D is the 
internal diameter of the tube in inches, 
then : 


and K = — x ) 
S 


32 s\3 

H, = ms 4 and He Bs 

(30)° (13D?) 

If the condenser be of the two-flow 
type, then the tube friction will be 2 H, 
and the total entrance friction 2 H,. 
The average value of the condenser 
friction H, depends on the design of the 





Table 4.—Heat Transfer Data 











Circulating Condenser tube | (Heat transfer Circulating- | : 
water, surface, | ~ coefficient) water cheat, | gal 7 bey 
gal hr | sq ft “K” | ft sec | 8 
1,260,000 25,000 466 6.15 0.84 | 27.9 
1,600,000 25,000 424 7.85 1.08 28.6 
1,600,000 30,000 354 6.62 0.90 28.6 
1,600,000 32,000 332 6.15 0.84 28.6 
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water boxes and for a two-flow condenser 
has an average value of 1.5 ft. Tube- 
entrance friction depends entirely on 
velocity and is independent of the tube 
diameter. Velocity in ft/sec = 

quantity of water passing in cu ft/sec 





water area of each pass 

Next should be considered loss due to 
circulating-water pipes, the diameter, 
and water velocity, which affect the total 
pumping head required. Any slightly 
increased capital cost of pipework should 
be offset by the overall improved 
operating conditions and reduction of 
pumping charges. Fig. 3 shows the 
friction loss per 1,oooft run in relation to 
velocity and pipe size. For example, 
with a 36in diameter pipe at 1,260,000 
gal/hr the friction loss is approximately 
4ft/1,oooft run at a velocity of 8ft/sec. 
If the water quantity required is 1,600,000 
gal/hr with the same diameter pipe, 
friction head per 1,oooft run is increased 
to 7ft and velocity to 10.3ft/sec. An 
increase of approximately 30 h.p. would 
be necessary to cover friction losses only 
at the increased water quantity, whereas 
if pipework is designed for a velocity 
of approximately 6ft/sec minimum losses 
due to the foregoing are attained, com- 
bined with reason- 
able size of pipingand 
capital charges. In 
the instance quoted 
the diameter of cir- 
culating water pipes 
would be 48in. As 
condenser-tube — en- 
trance friction is also 
a variable of the 
water velocity (see 
Table 3) it should 
be closely considered 
with the formulae 
given, to minimize 
pumping head, with 
consequent reduction 
of pumping charges to 
offset increased cost 
for larger pipe-work. 

In conclusion and 
summarizing this 


VELOCITY (ft /SEC) 


Fig. 3%.—Velocity and 
friction loss dueto c.w. 
pipes for each turbine 
for varying c.w. quantity 
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article, it will be seen from Table 1 that 
for two 30,000 kW turbines over 20 
years’ repayment period, a saving of 
138,000 tons of fuel or 6,900 tons/annum 
can be effected. This amount, in multiple 
of all new turbine plant being installed, 
and in the future, would mean an enorm- 
ous saving in fuel consumption, which in 
the present critical export period could 
be, in effect, one vital factor in balancing 
our finances, as any fuel thus saved 
could be for export. This, in effect, is of 
greater national importance than the 
internal large financial amount saved 
as shown on fuel costs for generation. 
This also would have its repercussions 
by lowering charges for electricity to 
large industrial users, thus assisting our 
recovery effort doublv. 
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High-Power Discharge Lamp 


Advantages of New Xenon Compact Source Type 


By E. F. EDWARDS,* Bsc. 


IGH-WATTAGE compact source 
H discharge lamps for projection pur- 
poses are now well known! and, in 
rticular, the high-pressure mercury- 
cadmium lamp is finding increasing appli- 
ition in motion picture and television 
studios.2. The mercury-cadmium lamp 
provides a light-source which is silent in 
operation, needs no attention while 
running, has a high efficiency and may be 
sed successfully for taking colour films. 
However, its radiation differs from that 
of the carbon are and from sunlight and 
~o does not match these sources visually. 
A new compact source discharge lamp, 
which the metal vapour has been re- 
placed by the rare gas xenon, has reached 
n advanced stage of development. The 
main feature of the new lamp is the close 
-imilarity between its radiation and sun- 
light. 

Discharges in the rare gases at low 
pressures are known to be relatively low 
in efficiency, but measurements showed* 
that some improvement might be ex- 
pected at increased pressures and fairly 
igh current densities. More recent 
work':* has shown that higher efficiencies 
can be obtained with xenon than with 
other rare gases and that the quality and 
the colour of the light produced at high 
loadings is caused by the emission of an 
intense continuous spectrum extending 
from the far ultra-violet through the 
visible and into the infra-red. 

The main difficulty encountered in the 
design of a practical xenon lamp has been 
the erratic behaviour of arcs of this type 
when not constrained by the walls of the 
tube. Wall stabilized lamps have been 
developed® but the high loadings required 
for reasonable efficiency necessitate water 
cooling of the tube walls. The advan- 
tages of the compact source type of lamp, 
with its convenient source size and free- 








_ “Research Laboratories, General Electric Co., Ltd., 
Wembley. 
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dom from artificial cooling, have stimu- 
lated work in this direction and the arc 
stability difficulties have, to a large ex- 
tent, been overcome. 

Careful attention to such features as 
electrode shape, arc length and burning 
position has resulted in the construction 
of experimental lamps which, in general 
form, bear a close resemblance to the 
high-pressure mercury vapour compact 
source lamp and require no artificial 
cooling. The two experimental lamps 
illustrated are rated at 2} kW and 5 kW 
respectively. Both were designed for d.c. 
operation and have efficiencies of 28-30 
lumens / watt. 

The arc is maintained between tungsten 
electrodes in a spherical, or spheroidal, 
bulb of transparent vitreous silica (quartz) 
which is filled with xenon to about atmos- 
pheric pressure. The current is con- 
ducted to the electrodes in the lamps 
illustrated by means of a number of thin 
molybdenum strips of lenticular cross- 
section, which are connected in parallel 
and sandwiched’ between concentric 
quartz tubes to form hermetic seals. A 
recently developed heavy current quartz- 
to-metal seal,” in which the current is 
carried by a rod passing through a thin 
molybdenum disc which is is hermetically 
sealed into the quartz, will simplify the 
development of higher wattage xenon 
lamps. 

The xenon lamp, in common with the 
carbon arc and with other discharge 
lamps, would normally be operated in 
series with a_ resistive, or inductive, 
ballast in order to control the power 
input. The voltage produced across these 
arcs is low, between 25 and 35 V in the 
lamps illustrated and in usual d.c. cir- 
cuits (of 100 V or more) the losses in the 
ballast would be considerable. As in the 
case of the carbon arc, however, these 
losses may be materially reduced by such 
devices as running lamps in series. The 
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Experimenta: 2} kW and 5 kW xenon lamps 


possibility of operating discharge lamps 
directly from generators of special 
characteristics suited to the lamps has 
been proposed* and for very high-power 
sources it may be economical to install 
such apparatus. 

The arc voltage could be increased, and 
some improvement in efficiency — be 
obtained, by increasing the xenon pres- 
sure. This improvement would bring 
with it an increase in the cost of the gas 
filling (which, in the case of xenon, would 
form an appreciable part of the cost of 
the lamp) and, moreover, a lamp con- 
taining a filling permanently above atmos- 
pheric pressure may be dangerous when 
removed from its housing. 

Xenon compact source lamps designed 
for a.c. operation would allow the use 
of a transformer or inductance as the 
stabilizing element and gear losses could 
then be small. 

The experimental lamps _ illustrated 
have been operated both vertically and 
horizontally. If a lamp burning verti- 
cally is tilted the arc will be displaced, by 
convection, from its normal position along 
the axis of the lamp. If the fitting is 
required to be tilted, horizontal mounting 
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would permit the arc to be restored to 
its correct position relative to the lamp 
by means of a magnetic deflector (which 
would, of course, be built into the 
housing). 

Circuit considerations may be simpler 
in some respects for xenon lamps than 
for the mercury-cadmium discharge type 
All metal-vapour lamps take from 1 to 8 
minutes to run up to full operating con- 
ditions and a high voltage is required to 
restart them when hot. Considerable in- 
genuity has successfully been applied in 
overcoming these difficulties. Enclosures 
are provided in which the vapour in the 
lamp is kept at full pressure, either by 
‘simmering ’’ at a relatively low wattage 
or by applying external heating, and thi 
run-up period may then occupy only a 
few seconds. The hot lamp may be 
restarted by applying a_ high-voltag 
pulse, or low-power a.c. at high voltage, 
or by using an incandescent auxiliary 
electrode. 

In contrast to this, a xenon compact 
source lamp is ready for use immediately 
on starting, may be restarted at any time 
after extinction and, in addition, has 
no condensable vapour present so that 
means may be provided for varying the 
wattage and hence the light output, over 
a wide range. Since the gas is per- 
manently at full pressure the starting 
voltage (hot or cold) is high, although 
the conditions are not so exacting as 
those encountered in the hot restarting 
of h.p.m.v. lamps. In general, any of 
the starting methods mentioned above 
may be used, perhaps in a simpler form, 
for initiating the discharge. 

The xenon compact source lamp, ii 
company with the mercury-cadmium 
lamp would, therefore, have certain 
advantages over the carbon arc in its 
freedom from noise, fumes and the need 
of skilled attention during operation. 
Moreover, while the mercury-cadmium 
lamp gives a colour rendering which is 
satisfactory for taking colour films, the 
light from the xenon lamp, with its day- 
light quality, will give a more faithful 
visual rendering. These advantages must 
be offset against the relatively low 
efficiency of the xenon lamp in compari- 
son with the mercury-cadmium source 
and the carbon arc. 

It is clear that the significance of the 
advantages and disadvantages of the new 
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lamp would be linked closely with the 
applications for which it may be required 
and it is too early yet to judge, for 
example, the part it may play in motion 
picture studio work. 

In considering future development it 
is of interest to note that many of the 
problems which beset the designer of 
very high wattage h.p.m.v. lamps are 
sine or altogether removed, by the 

cater flexibility of design resulting from 
the use of an inert gas. It may well be, 
therefore, that the xenon compact source 
lamp will find its major applications in 
the realm of very high power light 
sources. 
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Towards a Standard 
Tariff 


Mt of the Electricity Boards are 
now engaged in a detailed survey of 
their Areas to discover the number of rooms 
in the houses of their domestic consumers. 
This is a first step in the unification of 
tariffs. It has been suggested to the Boards 
and Consultative Councils that the most 
practicable and equitable form of domestic 
charge is the block system by which a 
certain number of kWh per quarter is 
charged at a rate approximating the light- 
ing flat rate, any further consumption being 
paid for at a much lower rate in one or 
more ‘‘ blocks.’’ 

As is always the case, the Boards are 
encountering some opposition to their 
inquiries and are having to explain through 
the Press and otherwise what their inten- 
tions are. The best explanation we have 
seen so far is that prepared by the Southern 
Electricity Board, a copy of which has been 
received from Mr. W. B. Poulter, the 
Board’s chief commercial officer. 

This demonstrates in the first place the 
present chaotic conditions inherited from the 
48 undertakings acquired by the Board. 
There are at present 125 different tariffs, 
including 59 two-part tariffs with running 
charges ranging from 0.875d to 1.75 per 
kWh. It is then stated that the Board, 
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with the support of the Consultative 
Council, has decided to adopt for applica- 
tion to all consumers a two-step block tariif 
and the nature and advantages of this are 
explained. 

[hen the drawbacks of basing charges 
upon rateable value or floor area are stated 
to prove that the most easily ascertained 
basis is the number of rooms. It is shown 
how unsatisfactory it would be to leave the 
notification of the number of rooms to the 


consumers themselves, or endeavour to 
obtain the information from local authori- 
ties, as a justification for the house-to- 


house method which has been adopted. 

The Board claims that when the work is 
completed every domestic consumer will 
know that he is charged on precisely the 
same footing as every other consumer in 
the Area. 

The statement ends with a hope that 
consumers will realize that the survey is 
being undertaken in their interests and 
will co-operate with the Board. 


Pedestrian Crossing 
Lighting 
OUR pedestrian crossings in London are 
being used for experiments to find out 
whether the lighting of crossings leads to 
improved behaviour on the part of both 
pedestrians and motorists. At all four 
sites the surface of the crossings has been 
marked with the black and white ‘‘ zebra’’ 
stripes, now being developed as a result 
of experimental work at the Road Research 
Laboratory. At two of the sites the cross- 
ings have been specially floodlit. One of 
these is at the junction of City Road and 
Morland Street, Finsbury, and the other 
is at the junction of Holloway Road and 
Fairbridge Road, Islington. At the other 
two sites the orange globes of the Belisha 
beacons have been lighted internally with 
6o0W lamps; a window of ciear glass in the 
globe is designed to throw some of the 
light down on to the crossings. One of 
these is outside Kentish Town Underground 
Station and the other is at the junction of 
Archway Road and Causton Road, Horn- 
sey. These four sites have been chosen as 
representing a range of street lighting con- 
ditions. 

The experiments have been put in hand 
with the assistance of the Borough Coun- 
cils. They are part of a general investiga- 
tion by the Road Research Laboratory, 
D.S.I.R., and the Ministry of Transport to 
find out whether road accidents can be re- 
duced by making crossings more con- 
spicuous. The behaviour of road users was 
observed before the installation of the 
lighting and preliminary results show an 
improved standard with the new lighting. 
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Canadian Electrical 


Production 
Further Advance in 1948 


CCORDING to returns recently pub- 
A lished in Ottawa, Canadian production 
of electrical goods and apparatus in 

1948 was valued at about $426 million com- 
pared with $367 million in 1947, an increase 
of 16 percent. Between 1946 and 1947 there 
had been an increase of about 50 per cent. 
The main items are shown in the accom- 
panying comparative table. These totals 











1947 1948 
Class of Goods $000 $000 
Storage batteries ae ae | 13,555 16,005 
Dry cell batteries ee H 6,520 9,397 
Vacuum cleaners and parts | 9,797 6,698 
Generators, a.c. ape 2,141 6,131 
Generators, d.c. ae se 484 27 
Convertor equipment } 1,055 4,¢61 
Lamps, standard size ... oe 7,172 7,547 
Lamps, miniature 1,768 1,951 
Lighting fixtures ifs | 13,886 15,734 
Washing machines, electric ... | 19,108 31,257 
Furnaces Ses uate ae 544 691 
Watt-hour meters se eae 5,102 5,895 
Wires and cables aoe Sais 77,695 85,603 
Motors and parts Sh se 25,887 29,086 
Industrial control equipment ... 6,160 7,653 
Radio receiving sets See 33,063 25,411 
Radio valves... ate ous 3,747 1,831 
Refrigeration equipment, electric 27,908 37,705 
Transformers and parts 21,008 30,376 
Telephone material 21,804 31,888 
Stoves over 35A se 77,995 14,844 
Rangettes ake te — 1,227 2,129 
Grills, etc. st 1,243 1,155 
Flat irons . Awe =e 2277 2,650 
Toasters ... as AG: ae | 1,218 1,597 
Water heaters ... -| 712 713 
Cut-outs and fuses sew T 2,327 2,885 
Switchgear and protective equip- | 
ment, except telephone | 14,616 21,582 
Wiring devices ... aa - | 10,431 10,849 
Welding apparatus... —... | —-2,278 2,728 
Apparatus and parts, not else- | 
where specified eae se | ‘Ba0t8 25,055 











do not include electrical goods made by 
firms classified in other groups of industries, 
e.g., porcelain insulators, washing machines 
and certain motor car accessories. The 
additional value of these goods in 1948 was 
about $73 million. 

A.c. generators made in Canada in that 
year included 24 of over 1,000 kVA of a 
total selling value at works of $5,496,000 
and a total capacity of 532,000 kVA. One- 
third in value of the motors made were 
single-phase induction machines of $ h.p. 
and under, while the next largest group 
(valued at $3,875,000) were polyphase in- 
duction motors of 6 h.p. to 25 h.p., and 
after that polyphase induction motors of 
1 h.p. to 5 h.p. ($3,249,000). More than 
a third of the transformers were power 
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transformers, while $13,332,000 represented 
the value of distribution transformers of 
200 kVA and 50,000 V and under. 

In the cable group nearly one-seventh 
consisted of aluminium, aluminium-steel and 
aluminium-alloy conductors, a_ big in- 
crease on 1947 when the proportion of the 
total was about one-tenth. There was also 
a 30 per cent increase in the production of 
thermoplastic wires and cables. In the 
production of fluorescent lighting fittings 
for commercial and industrial use there was 
an increase but a decrease on the residential 
side. 


New Trolley-bus 
Service 


A TROLLEY-BUS service on the Hyde 
Road route, Manchester, was recently 
started up. The Corporation’s fleet of 
trolley-buses has been increased by the addi- 
tion of thirty-eight Crossley two-axle type 
vehicles. 

The Crossley two-axle chassis, for the 
home market, has been designed, as far as 
possible, to achieve interchangeability with 
the Crossley oil-engined chassis, thus sim- 
plifying maintenance and reduction in 
stocks of spares in the undertakings which 
use both types of vehicles. The body is of 
the metal type, seating 56 persons, and has 
extra deep windscreen and cab side win- 
dows to give the driver greater vision. 

The electrical equipment for the new 
trolley-buses has been supplied by the 
Metropolitan-Vickers Electrical Co., Ltd. 
The main motor is the company’s latest 
type 209A, floodproof, incorporating a 
specially designed ventilating system which 
ensures that a high volume of air is drawn 
through the machine whilst practically 
eliminating fan noise. The motor has a 
continuous rating of 95 h.p. and a one- 
hour rating of 85 h.p., both at 550 V. Class 
‘‘B”’ insulation is used throughout, so that 
relatively high overloads may be carried 
without damage to the windings. The flood- 
proofing is obtained by placing the air 
inlet well above the centre-line of the 
machine and the outlet at the top. The 
commutator cover is specially designed so 
that water cannot enter even if the motor 
is immersed to the centre-line for short 
periods. 

Three of the first trolley-buses put into 
service were fitted with the patented Metro- 
vick system of automatic acceleration, and 
this proved so satisfactory that the system 
is to be adopted for all the vehicles. A 
1,200 W, 32 V Metrovick/C.A.V. motor- 
generator set provides current for ].v. light- 
ing and battery charging. 
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RECENT INTRODUCTIONS 


NOTES ON NEW ELECTRICAL AND ALLIED PROJECTS 


Timing Change-over Switch 


N addition to the range of timing devices 

made by TIME SWITCHES & INSTRUMENTS, 
Lrp., 5, Victoria Street, London, S.W.1, is 
a timing change-over switch. It is worked 
by a series of cams, driven by a synchronous 
motor, that actuate a change-over mercury 
switch. These cams are adjustable to give 
infinite timing variations of ‘‘on’’ and 
‘off’? positions. The motor can also be 
geared to give any required number of 
r.p.m., thereby making a complete range of 
time adjustments avaiable. The mechanism 
is contained in a pressed steel case and can 
be supplied for operation from 200/250 
and 400/440 V mains. 


Pilot Switches 


Among the range of control devices made 
by Craic & DerricotT, Ltp., Royal Works, 
Sutton Coldfield, the ‘‘Crader’’ loom pilot 
switch is intended for the mechanical remote 
control of automatic electric motor control 
gear. It may be wired for non-reciprocal 
switching and for the momentary operation 


Left: Timing 


change-over 
mercury switch 





Right: 


‘“* Crader °’ ilot 
switch and ‘“‘ Osram”? fluo- 


rescent lamp test set 
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of solenoid actuated air valves, magnetic 
brakes and similar equipment. Both sliding 
and toggle contacts are incorporated, the 
latter being arranged to break after the 
circuit has been made through the sliding 
contacts. Housed in a stove-enamelled die- 
cast case, with o0.75in conduit entries on 
both sides, the unit is available with spindle 
or roller head. 


Fluorescent Test Set 


The testing of fluorescent lamps and asso- 
ciated control gear in situ is an easy matter 
with the ‘‘Osram’’ test set which is now 
available from the GENERAL ELEctRic Co., 
Ltp., Magnet House, Kingsway, London, 
W.C.2. It is housed in a black metal case 
with a carrying handle measuring gin by 
4.5in by 6in and is supplied with a set of 
leads for connection to fittings with different 
types of starters. An extension lead is pro- 
vided for use with these connectors and a 
length of flex is permanently connected to 
the set so that readings may be taken on a 
universal meter. 

The starter in the fitting under test is 
removed and plugged into the appropriate 
socket on the panel, and, by means of 
switches, readings can be taken to check 
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the operational characteristics of the lamp, 
starter switch and other control gear. An 
instruction handbook is issued with each 
set containing tables of operating charac- 
teristics of standard sizes of fluorescent 
lamps, together with the catalogue numbers 
of G.E.C. gear for various circuits and 
mains voltages. 


Washing Machine 


In the ‘‘ Presto’’ washing machine made 
by Preston «& Co., Delamere Place, 
Chester Square, Ashton-under-Lyne, agita- 
tion is carried out by the action of passing 
air bubbles through the water and _ the 
clothes, thus giving a similar effect to boil- 
ing. This ensures that even the most deli- 
cate fabrics will be undamaged. The to gal. 
bowl takes a 73lb wash and the machine, 
which is fitted with an a.c. or d.c. motor, 
does not interfere with radio or television 
reception. A hand wringer with 16in rubber 
rollers is supplied. Rustproof material is 
used for the apparatus which is finished in 
white enamel. The price is £23 15s, plus 
purchase tax in the United Kingdom. 


Soldering Irons 


An addition to the range of products 
made by Wotr ELectric Toots, LTp., 
Hanger Lane, London, W.5, is a soldering 
iron made in six sizes and types for all 
classes of work. Each of these tools has 
a moulded handle set at a convenient angle 





Examples of Wolf electric soldering irons 


Plessey ‘‘ Breeze ’’ concentric cable connector 
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and is well balanced to permit use over 
long periods without fatigue to the opera- 
tor. The heating element is arranged so 
that heating is localized around the copper 
bit and with the elimination of wasted heat 
areas there is economy in current consump- 
tion. Atthe same time any tendency toward 
over-heating is avoided. Each tool is fitied 
with 6ft of three-core cable and is available 
for operation from voltages ranging between 
24 V and 250 V. 


Glass Burnishing Brushes 


In pre-war days glass burnishing brushes 
were imported from Czechoslovakia, but 
they are now being made .n this country 
and are available from SYNTHETIC CARBON 
AND [FENGINEERING Co., Ltp., Cumberland 
Road, Stanmore, Middlesex. Primarily in- 
tended for commutator and slip-ring clean- 
ing operations, these brushes are cylindrical 
in shape, being bound together with impreg- 
nated glass tape which wears down uni- 
formly with the brush fibres. They are 
available in a variety of sizes, varying from 
0.25in diameter and gin long to 2in in 
diameter and 6in long. 


Time Delay Mechanism 


Simplicity is a point in favour of the 
““Unilag’’ rotary time delay mechanism 
which has been developed by Unixaa, Ltp., 
Crick, Rugby, to suit a wide range of 
requirements in both the electrical and 
engineering industries. The unit is avail- 
able with one of four ranges which cover 
from 0.25 to 80 sec and can, if required, 
be operated when it is totally immersed 
in oil. 

The rotary motion facilitates the use of a 
cam or cams on the central shaft to operate 
single or multiple circuits through relays. 


Concentric Plugs and Sockets 


A plug and socket for use with single-core 
concentric cables has just been added to the 
‘“ Breeze’’ range of products made by the 
PLEssEY Co., Ltp., Ilford, Essex. Available 
in two sizes, they are designed for the un- 
matched coupling of ‘‘ Uniradio 4’’ and 
“‘Uniradio 39’’ cables and have a continu- 
ous working voltage of 2.5kV and 3.okV 
d.c. respectively, the common _ current 
rating being 19A. 

The complete connector comprises a fixed 
member, mountable from front or rear, and 
a free unit to which the cable is attached 
and with which either straight or right- 
angle units may be used. The housings are 
of die-cast aluminium; the pin and socket 
mouldings, which are of polythene, have 
an insulation resistance of not less than 
10’ ohms. 
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W«lding-Load Metering 


WE have read with interest the discus- 
sion reported on page 273 of the 
Electrical Review of roth February. The 
qucstion of metering welding loads, espe- 
ciaily when the ‘‘on’’ duration is very 
short, has always been a difficult prob- 


_leni, but we are surprised to note that no 


reference was made at all to the most out- 
standing development which has been 
made in recent years to reduce the 
mains loading when welding aluminium, 
heavy gauge steel, etc. We know that 
machines demanding 800-1,000 A and 
even more are in use for resistance weld- 
ing aluminium sheet, but it is quite 
obvious that such machines are fitted 
with single-phase a.c. power transformers, 
probably operating at a very low power 
factor. 

This difficulty has now been overcome 
by the introduction of this company’s 
three-phase balanced-load process, which 
has been proved very satisfactory in pro- 
duction for spot and seam welding of mild 
steel, stainless steel, Nimonic 75, Inconel, 
brass, aluminium, etc., and projection 
welding steel components. 

This three-phase machine is connected 
across all three supovly lines at a high 
power-factor condition, averaging 85- 
95 per cent, and because of the electronic 
system of frequency conversion incorpor- 
ated in the circuits, the secondary welding 
current pulses have a d.c. characteristic 
which enables high quality welding to be 
achieved without the usual variable 
secondary reactive and inductive condi- 
tions associated with single-phase plant. 

Three-phase line current demand is 
naturally much lower for a given secon- 
dary output than would be taken by an 
equivalent single-phase machine, and as 
an example, the spot welding of two }in 
thick aluminium plates normally requir- 
ing a line current of 2,200 A on single- 
phase plant are satisfactorily welded on 
a three-phase machine under a line cur- 
rent demand of 600 A. 
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and addresses, 
the 


CORRESPONDENCE 


not necessarily for publication. 


opinions expressed by correspondents 


We do not agree that the complete solu- 
tion to the problem is to utilize motor 
generator sets with large flywheels. 
Theoretically, this seems to be one solu- 
tion to the problem but, purely on the 
score of cost, most manufacturers would 
find it uneconomical to install a large 
motor generator set of this type with each 
medium- or heavy-duty single-phase spot 
or projection welding machine which 
they contemplated installing. 

Sctaky ELEcTRIC WELDING 

Slough, Bucks. MacHInes, LTD., 

C. A. BuRTON, 
Sales Manager. 


Load Flow Calculations 


er my apparently sweeping 
statements of a week ago, it appears 
that Mr. Lyon did not notice where my 
statements did not sweep. I have seen 
the analyser at Willesden and know full 
well how it can cope with the ‘‘ impos- 
sible’’ problem as soon as it has been set 
up on that wonder instrument. But if 
everyone who had to solve network pro- 
blems took them along to the few 
analysers existing in this country, there 
would be rather dreary queues to endure 
and the solutions would be delayed, to 
say the least. 

It is true that the methods I advocate 
will not grapple with many thiags which 
the Willesden analyser would probably 
take in its stride, e.g., the complex cir- 
cuits of a radio set or studies in the 
strength of structures, hence my mention 
of supply networks. In that regard Mr. 
Lyon’s presumption concerning’ the 
validity of the assumptions is correct— 
what system is free from them? On the 
other hand, my remarks pertained, not 
to a single point of supply but to any 
number of widely dispersed loading 
points placed at random. The system I[ 
refer to is certainly not in the “‘ shirt- 
cuff calculation ’’ class, but supplies pre- 
cisely most of the information it is in- 
tended to give for operation and distribu- 
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tion purposes. Being a system and not 
an instrument it is infinitely portable, 
prompt in use, requires no_ special 
premises or operator, and costs only the 
effort of learning. 

It is the purpose of this and my pre- 
vious communication to stress that (a) 
network analysers should be reserved for 
those problems which are quite out of 
hand, e.g., networks under transient 
fault and unbalanced conditions; (b) all 
methods of calculation should be fully 
exploited in order to relieve the analysers 
of as many of the steady-state problems 
as possible; (c) already modern methods 
have made great inroads into this field, 
and consequently many problems which 
were formerly thought to be intractable 
can now be solved comparatively easily. 

London, W.1. G. W. MAXFIELD. 


B.B.C. Breakdowns 


ROM the editorial footnote to Mr. 
W. G. Mitchell’s letter in your issue 
of 3rd February it might be assumed that 
nothing can be done to reduce or elim- 
inate the gap in the supply whilst stand- 
by diesels are being run up to take over 





‘ 


the load. There would be nothing new 
in the use of a storage battery, together 
with any necessary rotary or rectifier 
plant, to fill this gap. 

As regards size, before the first world 
war, when electricity supply was by 
modern: standards comparatively primi- 
tive, it was not thought to be a remirk- 
able engineering feat to install storage 
batteries capable of giving 500 or 600 «W 
at 500 V for 30 minutes or more, together 
with the necessary automatically regu- 
lated rotary plant. Not one but many 
such batteries were in use. 

An important point is that modem 
technique in the design and maintenance 
of stand-by storage batteries has resulted 
in a long life. 
capable of giving an output comparable 
with the figures above, has recently on 
test, after 22 years without plate 
renewals, given rather more than its rated 
capacity, with little sign of general de- 
terioration. These facts have a distinct 
bearing on the annual capital costs of 
stand-by batteries. 

London, S.W.1. E.R. SANDERSON, 

A.M.INST.C.E., A.M.I.E.E. 





RAILWAY FLUORESCENT LIGHTING 


HE fluorescent lighting in the new ‘‘R’”’ 

class surface line stock of London 
Transport is claimed to represent the most 
extensive use of this type of illumination 
yet made in railway vehicles in Great 
Britain. All the gear for the 24 2ft 4o W 
lamp circuits in each of the 225 cars in- 
volved is being supplied by the General 
Electric Co., Ltd. The lamps are operated 
in parallel from a 11r0V 850 c/s supply. 

Power factor correction for the lighting 
circuits serving two or three cars is pro 
vided centrally so that the gear in the in- 
dividual lamp circuits is confined to a series 
choke, a starting capacitor and resistance. 
These components are attached to the back 
of the lamp fitting, designed by London 
Transport, and are normally concealed be- 
tween the ceiling and roof of the car, but 
the fitting can be rotated about the axis of 
the lamp to give access to the gear. 

In addition to avoiding risk of interaction 
with a.c. track signalling circuits, the use 
of an 850 c/s supply enables a resonant 
starting circuit to be used, as shown in the 
diagram. The choke L and capacitor C form 
a circuit with a resonant frequency suffici- 
ently close to that of the supply to give a 
voltage across C under starting conditions 
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higher than that of the input, which is 
sufficient to initiate the discharge in the 
lamp. The resistance R limits the voltage 
developed across the lamp to prevent the 
discharge striking before the filaments are 
adequately pre-heated. When the lamp 
strikes, the discharge virtually short-circuits 
C, so that the lamp receives the normal run- 
ning voltage and the choke serves to limit 
the lamp current in the usual manner. 


R Cc 
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Resonant start- 
ing circuit for 
fluorescent 
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PERSONAL and SOCIAL 





News of Men and Women of the Industry 


IE Sheffield Watch Committee has re- 
T ommended that Mr. C. J. Chisholm, 
lighting engineer, Greenock, shall be ap- 
pointed Sheffield lighting engineer, in suc- 
cession to Mr. J. F. Colquhoun who recently 
ret d. 

Mr. J. D. Abey has been appointed com- 
mercial assistant (domestic development) in 
the Leicestershire and Warwickshire Sub- 
\rea of the East Midlands Electricity 
Board. Following service with the Scun- 
thorpe Corporation electricity undertaking 
ind Johnson & Phillips, Ltd., Mr. Abey 
joined the Westmorland Electric Supply Co. 
For the past fifteen years he has been com- 
mercial assistant with the Nuneaton elec- 
tricity undertaking. 

Mr. A, T. Durbridge has been appointed 
manager of the Harrow district of the North- 
met Sub-Area, Eastern Electricity Board. 
Mr. Durbridge went to Harrow in 1927 as 
engineer and assistant to the manager of the 
former Harrow Electric Light & Power Co., 
ind when the company was taken over by 
the Northmet Power Co., he was re-designa- 
ted assistant district superintendent. On 
iationalization he became district engineer. 

Mr. N. R. Wheldon has been appointed 
sales manager of the complete range of 
products of Crypton 
Equipment, Ltd, 
both automotive and 
industrial. Mr. Whel- 
don received his train- 
ing with the Brush 


Electrical Engineer- 
ing Co.,. Ltd., at 
Loughborough, and 


has been with Cryp- 
ton Equipment, Ltd., 
for several years, first 
as northern area man- 
ager, and for the past 
twelve months as in- 
dustrial sales man- 
ager. Mr. Wheldon is at the company’s 
London office, 1, Victoria Street, S.W.1. 
Mr. S. J. Morley, B.Sc., A.M.I.E.E,. 
who since vesting date has been a second 
assistant in the Technical Department of 
the Lendon Division, British Electricity 
Authority, has been appointed senior 
issistant to the technical engineer of the 
Merseyside and North Wales Division. For 
about eight years before vesting date Mr. 


Mr. N. R. Wheldon 
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Morley was an assistant engineer in the 
Technical Department of the S.E. & E. 
England District of the Central Electricity 
Board. 

Mr. E. L. Davey, B.Sc. (Eng.), 
M.I.E.E., has been appointed chief engi- 
neer of W. T. Glover & Co., Ltd., and Mr. 
N.. Dixon, A.M-C-T., A-R-EE€., FERRE, 





Mr. E. L. Davey Mr. N. Dixon 


has been appointed technical manager of 


the Rubber & Plastics Division of the 
company 
After taking a University of London 


degree at the East London College, Mr. 
Davey served a two-year college appren- 
ticeship course with the Metropolitan- 
Vickers Electrical Co. and subsequently 
spent a year in the high voltage laboratory 
of the M.V. Research Department. He 
then joined W. T. Glover & Co. as a re- 
search and development engineer, became 


mains cable engineer in 1946 and was 
appointed chief engineer on 1st January 
last. 


Mr. Dixon joined the company in 1909 
as a junior assistant in the laboratory. For 
many years he has served on the Technical 
Committees of the C.M.A. dealing with 
rubber and thermoplastic cables and dur- 
ing the war was a member of several sub- 
committees and panels of the Cablemakers’ 


(War Emergency) Technical Committee. 
Mr. Dixon recently returned from a six 
weeks’ tour of the United States and 


Canada where he studied American cable- 
making practice. 

Mr. H. B. Rantzen, head of the Engineer- 
ing Designs Department, B.B.C., has 
accepted an appointment with the United 
Nations as Director of Telecommunications 
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Services. Mr. Rantzen, after twenty years 
with the B.B.C., will leave at the end of 
March to take up his new duties in New 
York. The division which Mr. Rantzen will 
direct provides the studio facilities through 
which the U.N. Radio Division broadcasts 
by short-wave all major meetings, feature 
programmes and a daily output of news 
bulletins to member states in twenty-three 
different languages. The Director of Tele- 
communications Services will also make 
recommendations for the electronic equip- 
ment to be used in the new U.N. Head- 
quarters building now being constructed on 
the East River in Manhattan. 

Mr, W. G. Cliff, who has been buyer and 
cashier of the Electrical Construction Co., 
Ltd., Bushbury, for the last eighteen years, 
has retired on reaching the age of seventy. 
Mr. Cliff joined the E.C.C. in 1894. 

Mr. T. A. Fielding, manager of the Sales 
Department of the General Accessories Co., 
Ltd., Bristol, has relinquished his position 
and is joining Electrowares, Ltd., Waterloo 
Road, London, S.E.1. 

Mr. E. R. Hatt, M.Inst.P., secretary and 
general manager of Dussek Bitumen & Taro- 
leum, Ltd., has been elected to the board. 
Mr. E. A. Deacon, A.M.I.E.E., and Mr. 
E. A, Dussek have been appointed associate 
directors. 

Mrs. G. H. Bowden was installed as 
chairman of the Cardiff and District Branch 
of the Electrical Association for Women, at 
the annual general meeting held at the 
South Wales Institute of Engineers, Cardiff, 
on 24th February. At a preceding luncheon 
held at the Park Hotel, Dame Caroline 
Haslett announced that Mrs. Bowden had 
been selected as a delegate for Wales to the 
British Electric Power Convention to be 
held at Harrogate in June of this year. 
Mrs. Bowden is the wife of Mr. G. H. 
Bowden, M.I.E.E., engineer and manager 
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in the 
Phillips, Ltd., and was before her marriage 
(as Miss J. D. Cameron) for several years in 
the Test Department of the North Eastern 
Electric Supply Co. 

Mr, R. W. L. Harris, B.Sc., M.Inst.C.E,, 
M.I.Mech.E., M.I.E.E., Barrister-at-Law, is 
resigning from the post of registrar and 
secretary of the Professional Engineers’ 
Appointments Bureau, which he has 
occupied since the Bureau commenced func. 
tioning in 1945. Mr. Harris is to resume 
consulting practice and will shortly take up 
an appointment with Preece, Cardew and 
Rider. 

Mr. Geoffrey C. R. Eley, C.B.E., who 
has been appointed a director of Thos. 
Tilling, Ltd., is a member of the London 
Electricity Board. 

Mr. C. W. Davies, assistant telephone 
manager at Liverpool, has been appointed 
telephone manager at Guildford. He went 
to Liverpool in 1945 as chief traffic super- 
intendent, after serving at Bournemouth, 
Bristol, Birmingham, Lincoln and Oxford, 
and was appointed assistant telephone man- 
ager in February, 1948. 

The funds of the Electrical Industries’ 
Benevolent Association should receive a 
gratifying donation as a result of a success- 
ful dance which was held at Tube Invest- 
ments’ Social Club at Oldbury, Birmingham, 
on 17th February. About 500 members and 
guests were present. An impressive array 
of prizes given by Midland electrical firms 
was displayed and subsequently presented 
by Mrs. Gibson, wife of Mr. H. J. Gibson, 
chairman of the E.I.B.A. Birmingham Area 
Committee and chief commercial officer ot! 
the Midlands Electricity Board. The 
organization was in the hands of Mr. L. 
Wall, secretary of the Birmingham Area 
Committee, Mr. J. M. Surrall and Mr. F. 0. 
Rogers and other members of the Social 


A group at the dance of the Birmingham Area of the Electrical Industries’ Benevolent Association 


Left to right: Messrs. J. W. Johnson, 
H. Adey, H. J. Gibson (Area chairman), b. G 
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. W. Donovan, A. M. Fletcher, L. Wall (Area secretary), J. M. Surrall, 
raham, 


Rogers, G. Redmond and G. H Byron 
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South Wales area for Johnson & 
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E.I.B.A. headquarters 


Committee. The 
was represented by Mr. L. C. Sharp, chair- 
mea of the E.I.B.A., and Mr. H. S. Fother- 
gill. secretary. Dance music was provided 
by Hedley Ward and his broadcasting band. 
Excellent floral decorations and lighting 
eflects were arranged by the Organizing 


Comittee and a_ buffet service was 
efficiently run by the Tube Investments’ 
Broadwell canteen staff, 


fhe annual ball of the B.T.H. (Rugby) 
Apprentices’ Association was held at the 
Masonic Hall, Rugby, on 17th February. 
The guests included Mr. L. J. Davies (direc- 
tor of research), Mr. E. S. Little (secretary 
ani comptroller) and many other company 
officials and friends. The decoration of the 
hall was particularly attractive with flowers 
and novel illuminations, including a multi- 
coloured fountain, a large-sized reproduction 


of the Association’s badge, and in the en- 
trance hall a fluorescent colour-changing 
column. The M.C. was Mr. R. W. Wigg, 
and the arrangements were made by the En- 
tertainments Committee headed by Messrs. 
C. F. R. Bradshaw and T. F. Roger. 

At a social function held in the Johnson & 
Phillips works canteen on 17th February, 
Mr. G. L. Wates, chairman and joint manag- 
ing director, presented inter-departmental 
sports trophies to the successful teams. 
After the presentation there was music, 
comedy and dancing. Earlier in the even- 
ing some of the company’s old age pensioners 
were entertained to dinner by the club. 


OBITUARY 

Mr. J. H. Gaskell, a director of the 
Fittings Maintenance Co., Ltd., died on 19th 
February. 





ECONOMICS 


OF EARTHING 


Cost and Efficiency of Low and Medium Overhead Line Systems 


N a paper which was read before the 

Supply Section of the I.E.E. in London 
last week Mr. L. Gosland (E.R.A.) dealt 
with the cost and efficiency of earthing of 
low and medium voltage overhead line 
systems. 

Essentially this paper is based on E.R.A. 
Report Ref. V/T.106, and commences by 
describing the scope of protective earthing 
in general and the various methods which 
are available. A method is then set out 
by which the amount of protection afforded 
by each method may be evaluated from a 
knowledge of the incidence of those types 
of fault which contribute to the risk of 
shock. The cost of applying each method 
is then established and risks are calculated 
on the basis of available information of the 
incidence of faults. 

A comparison of the systems is then made 
on the basis of the amount of protection 
afforded for a given expenditure and recom- 
mendations are made for the alleviation of 
the conditions under which protective mul- 
tiple earthing may be utilized in this 
country. 


Discussion 


In a contribution read to the meeting in 
his absence, Mr. E. Fawssett opened the dis- 
cussion by pointing out that a considerable 
change in any cne of the assumptions made 
in the paper had little effect on the relative 
worth of the author’s method. Earth- 
leakage circuit breakers were probably the 
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best protection in theory, but experience 
with them had been diverse. The present 
types were subject to climatic conditions 
and the areas which were happy with them 
combined a good atmosphere with a pro- 
gramme of changing at regular intervals. 
If a well-sealed breaker were available at 
little extra cost, there would be much to be 
said for its extended use, though a sound 
solid connection seemed preferable to a deli- 
cate mechanism. For partly underground 
village networks he favoured a continuous 
earth wire on the overhead line connected 
to the cable sheath and to the substation 
neutral. He was also in favour of the 
authority providing the protection and 
accepting responsibility. 

Mr. H. G. Frampton (B.E.A.) referred 
to the author’s basis of a one-minute fusing 
current and said that a fault persisting for 
one minute was a serious risk, and with a 
hand-held appliance almost certainly fatal. 
It was better to think in terms of seconds, 
which meant a totally different picture in 
regard to direct earthing and electrodes. The 
author showed that to get low resistances by 
electrodes was so costly that it had very 
largely not been attempted. 

His experience led him to believe that 
failures of actual windings in equipment 
were few, even in portable apparatus, and 
it was the conductors and connectors which 
led to trouble. In spite of everything, the 
electricity supply industry was a safe one 
and its accident record was extremely good. 
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Mr. H. G. Taylor (Welding Research 
Association) said that it was twenty years 
since he joined the staff of the E.R.A., and 
earthing research had been going on ever 
since. Approaching the subject with an 
open mind, he concluded that there was a 
good deal to be said for protective multiple 
earthing and the author had reached sub- 
stantially the same conclusion. The subject 
of earthing had always been bogged down 
on the question of cost. The recommenda- 
tions which they put forward for it were at 
once. pronounced to be too severe and 
costly, but now it seemed that a satisfac- 
tory measure of safety could be obtained 
at a reasonable cost. 


Current-Balanece Protection 


Mr. F. H. Mann (Factory Dept., Ministry 
of Labour) suggested that the circuit-breaker 
operating on current balance, which was dis- 
missed somewhat cursorily in the paper, 
afforded protection under critical con- 
ditions which would not be given by fuses or 
by the voltage-rise type of circuit-breaker. 
Any system might fail, but that was very 
different from attempting to strike a balance 
between safety and expediency, with a ten- 
dency towards the latter. The definition 
of earthing in the Supply Regulations and 
Factory Regulations gave no sanction for 
contracting out of their provisions; their 
requirements were absolute and contained 
no hint that the pass could be sold to eco- 
nomic considerations. 

Mr. A. H. F. Linton (Ministry of Fuel 
and Power) said that an examination of re- 
portable fatal accidents during the last 14 
years showed that 33.3 per cent included 
the earthing factor. The majoritv were due 
to the use of unearthed appliances in 
earth fault situations and none of the fuse- 
operated earthing systems considered in the 
paper offered protection against this type 
of accident. He suggested that for domes- 
tic consumers in rural] areas, where earthing 
conditions were difficult, an earth-leakage 
circuit-breaker offered the highest all-round 
standard of safety, or might do so in the 
future when the mechanism was im- 
proved. With it there was plenty of scope 
for improvement, whereas with a solid 
earthing system he did not see so much 
scope. 

Danger to human life from _ voltage 
gradients in the vicinity of a system earth 
was negligible, provided there was no third 
factor to increase the potential difference, 
such as a stay wire or steel fence. These 
could be avoided by careful siting and by 
insulating the earth lead. This was another 
reason for installing the earth electrode a 
span away from the transformer pole, where 
there were usually stays. 
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Mr. T. C. Gilbert said that before the 
recommendations at the end of the paper 
could be endorsed the author’s picture 
should be enlarged. Of the 150 fatal acci- 
dents in 1948, a large proportion were ‘ue 
to the misuse of electrical equipment «nd 
would not have been prevented by any 
protective system. The paper did not ceal 
with fire risks, a growing number of which 
were ascribed to electricity. He believed 
that a previous E.R.A. report stated that 
it was possible that with protective mul- 
tiple earthing the fire risk was greater. 

Mr. H. W. Grimmitt (Ministry of Fuel 
and Power) remarked that people were still 
installing what might be called token earth 
plates. He had often wondered why the 
simple expedient was not adopted of test- 
ing an installation by just blowing the fuses, 
In his opinion the Australian system of fixing 
earth leakage trips to earth electrodes was 
unnecessary. The second electrode de- 
creased the sensitivity of the trip. It was 
regarded as a second line of defence, but it 
would not work, so why have it? 

Mr. A. E. Morgan (London Electricity 
Board) mentioned an experience in North 
Wales, with a rocky subsoil, which showed 
the need for providing lightning protection 
on earth-leakage circuit-breakers. 

Mr. P. B. Frost (G.P.O.) suggested that 
the very large number of assumptions made 
in the paper raised doubts as to the value 
of the conclusions. Having assumed cer- 
tain average values, it must not be assumed 
that they told the whole story. Average 
values were often very far from extreme 
values. It should be borne in mind that if 
protective multiple earthing was used the 
whole responsibility for earthing, and its 
cost, was being thrown upon the supply 
authority, whereas in the past it had been 
the business of the individual consumer to 
provide his own earthing conditions. 

Mr. A. E. J. Whitcher (London Elec- 
tricity Board) also took part in the discus- 
sion, and the author replied briefly. 


Damages for Power Station 
Worker 


SUM of £2,340 was awarded to Mr. 

James Humphries against the Lon- 
don Electricity Board in ihe King’s Bench 
Division on Monday last. The plaintiff 
stated that while employed as a cable in- 
spector at West Ham in 1947 he and 
another man entered a cable trench in order 
to cut a 6.000V cable, believing it to be 
‘‘dead.’’ Power had not been switched off; 
Mr. Humphries’ companion was killed and 
he himself sustained severe shock and 
burns. He had since been unable to carry 
on with that type of work and was employed 
as a storeman at West Ham. 
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Commerce and Industry 


Italian Water Valves for B.E.A. 
United Nations Headquarters Equipment 


“HE British Electricity Authority has 
placed contracts in Italy for the supply 
of nearly 4,000 low-pressure water valves 
rejuired for British power stations. At the 
prsent time there is considerable conges- 
tic of orders on hand by Buitish manufac- 
turers, which is likely to be intensified by 
th: increased demands for valves for water 
services by the Ministry of Health. The 
Authority therefore decided that it was 
necessary to seek alternative sources of 
supp!y abroad to avoid delays in the com- 
missioning of the new generating plant: 
Not only are supplies of water valves 
urgently needed for this year’s commission- 
ing programme, which it is hoped will add 
1,000,000 kW to Britain’s power capacity, 
but greatly increased supplies will be re- 
quired for the larger additions to generating 
plant capacity anticipated in future years. 
The orders placed in Italy, which will 
include valves of the largest sizes, have been 
allocated among three leading Italian manu- 
facturers who have had considerable experi- 
ence in the production of large water 
valves for hydro-electric schemes. Before 
the contracts were placed, the ability of 
the Italian manufacturers to carry out the 
B.E.A. orders satisfactorily and to the re- 
quired schedute was investigated by repre- 
sentatives of the Authority who visited the 
factories in Italy accompanied by a senior 
technical representative of one of the lead- 
ing British valve manufacturers. 


Sales Management Conference 


The E.D.A. Sales Management Con- 
ference will be held in London in the first 
week of May. The first three days’ sessions 
will be held in the Caxton Hall, West- 
minster, from 2nd to 4th May, but the 
session on the morning of 5th May will take 
place at the Connaught Rooms, Great 
Queen Street, Kingsway, to be followed by 
the Conference luncheon. The Conference 
will be opened by Dr. P. Dunsheath, vice- 
president of E.D.A., and the papers to be 
presented include ‘‘ Publicity for Load- 
Building,’’ by Mr. G. Mountford (vice- 
president of Hewitt, Ogilvy, Benson & 
Mather, Inc., New York, and deputy chair- 
man of the Advertising Advisory Council of 
the Dollar Exports Board) ; ‘‘ The Selection 
ind Training of Sales Staff,’’ by Mr. J. A. 
Stedman (E.D.A.) ; ‘‘ Selling Electricity to 
Industry,’’ by Messrs. H. J. Gibson and 
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F. C. Duffield (Midlands _ Electricity 
Board); ‘‘Catering for the Farmers’ 
Needs,’’ by E. C. Claydon (South Eastern 
Electr:city Board) ; ‘‘ The Sale, Credit Sale, 
and Hire of Domestic Appliances,’’ by Mr. 
N. F. Marsh (East Midlands Electricity 
Board) ; and ‘‘ Lighting Developments and 
Possibilities,’’ by Mr. J. A. Prowse 
(E.D.A.). Five new E.D.A. films will be 


shown. 


Electrical Employment Statistics 


Figures published in the February Minis- 
try of Labour Gazette show that there were 
735,600 persons employed in the electrical 
manufacturing, contracting and electricity 
supply industries in December last as com- 
pared with 736,600 in November. At 16th 
January there were 5,216 persons registered 
as unemployed in the electrical manufactur- 
ing industry (4,544 on 5th December); in 
electrical contracting, 1,297 (1,073); and in 
electricity supply 1,027 (883). 


Ediswan Outdoor Signs 


The Edison Swan Electric Co., Ltd., is 
now distributing a series of enamelled iron 
signs produced in its established colour 
scheme of red, white, ice blue and black in 


An ‘* Ediswan’’ coloured hanging sign 
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designs for the electrical trade, the radio 
trade and car service agents, garages, etc. 
These signs are’ available free of charge and 
the range includes a double-sided hanging 
type size 24in by 18in and a projecting type 
size 18in by 12in with a 2in flange. In 
addition, there are two single-sided flat 
types size 24in by 18in for wall fixing. 


U.N. Headquarters Contracts 


Contracts for the building and equipment 
of the United Nations headquarters are so 
far going to United States concerns, accord- 
ing to the Washington correspondent of The 
Times. Most of the people in charge of the 
contracts are Americans, and up to the 
present orders valued at $42,000,000 have 
been placed in the United States. The cor- 
respondent says that it seems that this 
lack of internationalism was not intended by 
Congress, which passed a special Act to per- 
mit the importation of foreign materials for 
use in the building. Some British firms 
have unsuccessfully tried to secure con- 
tracts. ‘‘A British synthetic insulation 
material was recommended by a committee 
of experts, but it was decided not to use it 
on the grounds that the trade unions would 
make trouble about handling foreign 
materials. That there was some danger of 
such provincialism was shown when they in- 
sisted on tearing out much of the wiring, 
because it had come from other States within 
the Union, and replacing it with New York 
wiring.’’ The correspondent goes on to say 
that in some cases contracts appear to be 
handed to American firms without the form- 
ality of competition. ‘‘Some foreign firms 
believed that they could undercut any firm 
in this country for a synchronous timing 
installation, but they have not been asked 
to tender.’’ In other cases the periods for 
tenders have been too short for any but 
American concerns. 


E.T.U. Conference 


The annual policy conference of the Elec- 
trical Trades Union will be held this year at 
the West Cliff Hall, Ramsgate, during the 
week commencing 15th May. 


Mobile Recording Van 


E.M.I. Factories, Ltd., have recently 
been commissioned by Radio Luxembourg 
to supply a broadcast recording van for 
recording broadcast programmes on mag- 
netic tape. The interior of the van is 
divided into two separate compartments. 
The forward one contains the recording 
equipment and operator’s position, the rear 
compartment housing the cables, cable 
entries, drums, etc. All input and output 
interconnecting cables are concealed in wall 
ducts. Special translucent roof windows 
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Recording room in the mobile broadcast- 
recording unit supplied to Radio Luxembourg 


provide natural lighting during the daytime, 
artificial lighting being available from a.c. 
mains supplies. The van is warmed by an 
H.M.V. ‘‘ Cavendish ’’ convector heater. 
Two magnetic tape recorders enable high 
fidelity recordings of any duration to be 
made. In addition, a disc recorder and re- 
play desk are fitted, with other equipment. 
Power is derived on site from suitable a.c. 
supplies, but stand-by lighting may be 
operated from the van’s electrical system. 


Gifts to the E,I.B.A. 


The Electrical Industries Benevolent 
Association gratefully acknowledges a large 
number of electrical gifts including bedside 
lamps, kettles, radio receivers and electrical 
accessories from various manufacturers for 
Broome Park, the Association’s home for 
old people. 


Transport Users’ Consultative 


Committee 


The Minister of Transport has appointed 
the Transport Users’ Consultative Commit- 
tee for London. The secretary of the 
Committee is Mr. G. Cole Deacon, and the 
offices will be at 22, Palace Chambers. West- 
minster, London, S.W.1. 


Brush Gas Turbine 


A 2,500 kW gas turbo-alternator recently 
ordered by the Metropolitan Water Board 
from the Brush Electrical Engineering Co., 
Ltd., for peak load operation in the new 
Ashford Common pumping station, is ol 
the simple open-cycle type, operating at a 
pressure ratio of 4:1 and a gas temperature 
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at the turbine inlet of 727 deg C (1,340 deg 
F), under which conditions it gives a ther- 
ma efficiency at the generator coupling of 
17 per cent, referred to the lower calorific 
valie of the fuel. The speed of the axial 
compressor shaft is 6,375 r.p.m., and the 
sepirate power turbine is directly coupled 
to the alternator, running at 3,000 r.p.m. 
No heat exchanger is incorporated, as the 
ant:cipated load factor is not high enough 
to justify the extra cost, but the design can 
be readily modified should a different instal- 
lation make it economically attractive. 

One of the most important requirements 
of « peak load generating set is the ability 
to accept the rated load in the shortest pos- 
sible time when starting from cold. This is 
achieved in the present unit by cooling 
selected portions of the rotors and stators 
of the two turbines and adopting a con- 
struction which permits complete freedom 
yf expansion of the heated parts. The 
transient thermal stresses which 
would otherwise occur are thereby elim- 
inated. 

Festival of Britain 

\ booklet issued by the Festival of 
Britain Office, 2, Savoy Court, London, 
W.C.2, and the Council of Industrial De- 
sign, Tilbury House, Petty France, London, 
S.W.1, contains a summary of industrial 
exhibits to be. shown at the South Bank 
Exhibition, the methods of selection and 
collection, instructions for submitting pro- 
ducts for the 1951 Stock List, a list of in- 
dustries to be represented and a plan of 
the Exhibition. 

British manufacturers whose products 
have been accepted for the 1951 Stock List 
will hive the ovportunity of taking part in 
the display of the Stock List which is now 
to have a place in the Exhibition. This 
Stock List display will be called ‘‘ 1951 
Design Review.’’ The seven arches under 
Waterloo Bridge approach have _ been 
assigned to this review. Plans are in pre- 
paration to present it as an open-access 
public display of 20-30.000 photographs and 
samples (for flat products). The review 
will be subdivided into industries. 


severe 


Electricians’ Strike at Steelworks 


The strike of electricians employed by 
W. J. Furse & Co. (Manchester), Ltd., at 
the Abbey Works (Port Talbot) of the Steel 
Company of Wales was continuing as we 
went to press. The cause of the dispute was 
the removal of a shop steward from the 
works with other men who were not needed 
on the job. Although the employers acted 
on the principle of ‘‘last in first out,’’ the 
Electrical Trades Union maintained that 
this should not apply in the case of the 
shop steward. 
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The National Federated Electrical Asso- 
ciation regards the strike as a breach of 
agreement and requires a resumption of 
work before submitting the matter to arbi- 
tration. On the other hand, the Union de- 
mands the reinstatement of the shop 
steward before calling off the strike and 
contends that the employers. rejected a 
Ministry of Labour compromise proposal. 


Illumination Design Course 


A four-day illumination design course, 
the first day course to be held in Leeds, 
commenced yesterday (Thursday) at the 
Lighting Service Bureau, 24, Aire Street, 
Leeds, and is being continued to-day. The 
remainder of the course takes place on 
Thursday and Friday next week. 


Chrome Ore Prices 


The Ministry of Supply announces that 
as a result of a reduction in ocean freight 
rates on chrome from Beira and Louren¢go 
Marques, the selling prices for ore from these 
ports has been reduced by 7s 6d a ton for 
dispatches from 1st March. 


Kingston Child’s Death 


An inquest was held at Kingston-on- 
Thames last week into the death of a child 
aged two years and nine months who was 
found by her mother in a cupboard under 
the stairs of their house. It appeared from 
the evidence that a fuse-box in the cupboard 
had a damaged cover. The child must have 
fallen against the cover and exposed and 
touched a live terminal. 

A South Eastern Electricity Board witness 
said that a meter reader could not have 
seen that the cover of the fuse-box was dam- 
aged. Answering a question by the coroner, 
the witness said that in the majority of 
houses built between the two wars the fuse- 
boxes were fitted at a height of about 2ft 6in. 
The coroner, returning a verdict of acciden- 
tal death, said he was satisfied that there 
had been no negligence on the part of any- 
body concerned. 


Grinding of Metals Regulations 


In April, 1949, the Minister of Labour 
and National Service published some draft 
Regulations to amend the Grinding of 
Metals (Miscellaneous Industries) Regula- 
tions, 1925. In view of representations re- 
ceived he has now issued a fresh set of draft 
Regulations to take the place of the 1949 
draft. The Minister proposes to make the 
Regulations in the form of the newly pub- 
lished draft, which is entitled the Grinding 


of Metals (Miscellaneous Industries) 
(Amendment) Special Regulations, 1950 
(H.M. Stationery Office, 1d). Objections 
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must be sent to the Secretary, Ministry of 
Labour and National Service, 8, St. James’s 
Square, London, S.W.1, by 1st April next. 
Copies of the draft Regulations (2d post free) 
can be obtained from H.M. Stationery 
Offices. 


Rubber Workers and J.I.C. 


At a meeting on 21st February the Joint 
Industrial Council for the Electrical Cable 
Making Industry decided that in view of 
the resignation of the United Rubber 
Workers of Great Britain from membership 
of the Council, the name of this trade union 
should be deleted from J.I.C. publications. 


Fires in Ships 


The report of the Working Party on Fire 
Prevention and Fire Fighting in Ships in 
Port of the Ministry of Transport has just 
been published by H.M. Stationery Office, 
price 9d. After outlining the constitution 
and procedure of the Working Party, the 
report deals with the various causes of fires. 
Fires of electrical origin, it is stated, are 
more likely to arise where cables have been 
overloaded at some time and the insulation 
has deteriorated and where repairs have been 
badly carried out. Temporary wiring and 
unauthorized heating appliances are also 
a potential fire danger. In a further section 
dealing with preventive .and first-aid fire 
fighting measures, it is also emphasized that 
temporary wiring, particularly from ships to 
shore, must receive careful attention. It is 
recommended that when work ceases gn 
ships undergoing major repairs, new ships 
fitting out and passenger ships constituting a 
large fire risk, all electricity should be cut 
off with the exception of emergency lighting. 
Apart from the foregoing, the report con- 
tains much other useful information, includ- 
ing statistical data concerning fires in ships 
during 1946-48. 


Belfast Conferences on Elcctricily 


A one-day conference of the Institutional 
Management Association of Northern Ire- 
land will be held in the College of Domestic 
Science, Belfast, on 4th March. Miss Ena 
M. Eaves, of the British Electrical Develop- 
ment Association, London, will be the prin- 
cipal speaker. In the morning Miss Eaves 
will deal with the importance of electricity 
in institutional management and electric- 
ally operated equipment for large-scale 
cooking. In the afternoon she will deal 
with floor maintenance equipment, and 
there will be practical demonstrations. Five 
E.D.A. films will also be shown. 

On 6th March Miss Eaves will address 
100 domestic science and other specialist 
teachers in the College of Domestic Science, 
Belfast, on the various types of electrical 
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equipment which are suitable for schocls. 

This is the first of a series of four taiks 
and demonstrations which has been arranged 
by the Belfast Education Authority with 
the co-operation of Mr. W. J. McC. Girvan, 
city electrical engineer and general manager 
of the Belfast Corporation Electricity le- 
partment. 


Advertisement Correction 


In the advertisements of Everett Exg- 
cumbe & Co., Ltd., appearing in our issues 
of 3rd and 17th February the company’s 
address was incorrectly given. It is Colin- 
dale (not Lindale) Works, London, N.W.9. 


Trade Announcements 


F. A. Orrick & Co., Ltd., electrical en- 
gineers, have moved to 157, Camberwell 
Road, London, S.E.5 (telephone: Rodney 
5548). 

The head office of RCA Photophone, 
Ltd., has been transferred to 36, Woodstock 
Grove, Shepherds Bush, London, W.12 
(telephone: Shepherds Bush 1200). 

A trade showroom has been opened by 
Dangerfiet'd & Moir, Ltd., at 5, Hill Street, 
off Park Street, Bristol. 


Mining Equipment for Turkey 


The development of the Eregli Coal Mines 
in Turkey is being undertaken by a number 
oi co-ordinated improvements. While most 
of the machines required will be supplied by 
American firms, an order for flameproof 
equipment has been secured by the British 
Thomson-Houston Co., Ltd. Whilst Ameti- 
can firms can supply explosion-proof electro- 
mechanical equipment for the actual coal- 
face operations, they have no standardized 
“‘safe’’ designs for switchgear, etc., needed 
in the underground electrical distribution 
system, 

The contracts allocated to the B.T.H. 
Co. include the supply of 3,300 V and 550 V 
switchgear, gate-end control units, a com- 
prehensive fluorescent lighting system, and 
the electrics for underground hoisting equip- 
ment. Some ‘“ Metrovick’’ transformer 
units are also to be supplied. The main 
switchgear will comprise about 140 oil- 
immersed, flameproof, horizontal-drawout 
Class BP31 units, suitable for assembly as 
required into multi-panel switchboards. A 
noteworthy feature of the BP31 switchgear 
is the provision of an interlocked visible 
isolator between the busbars and_ the 
plugging contacts. As it is impossible for 
the stationary contacts to be alive while the 
circuit-breaker is withdrawn to the servicing 
position, maximum safety from shock or 
ignition is assured. 

For the local distribution at 550 V, and 
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for control of the trailing cables, approxi- 


| mately 300 gate-end units are being sup- 


plic Some have hand-operated air-break 
swi! hes and others are automatic contacto1 
typ boxes for local or remote control. 
addition, about sixty lighting trans- 
former units will be provided for taking 
lig ing supplies off the main 3,300 V cables 
alo. g the roads. A total of 3,500 flame- 
proot lighting fittings have been ordered, 
eaci with a 4ft, 40 W fluorescent lamp. 
Thcy are similar to fittings which the B.T.H. 
has been supplying for some time to coal 
mines in this country for roadway lighting, 
anc for experimental coal-face lighting 
schemes. Installation of all the under- 
ground gear will be under the supervision of 
B.t.H. engineers, and arrangements are 
being made in collaboration with the 
National Coal Board for the special training 
in England of Turkish engineers and elec- 
triclans. 


Wolf’s Canadian Branch 


Wolf Electric Tools, Ltd., have opened a 
branch at 2271, Bloor Street West, Toronto, 
g. Stocks of the company’s tools, accessories 
and spare parts are available for immediate 
delivery supported by a_ coast-to-coast 
after-sales service, The manager is Mr. 
John Best. 


Institution of Chemical Engineers 


The annual meeting of the Institution of 
Chemical Engineers will be held on 14th 
April at May Fair Hotel, London, W.1. 
Following the annual meeting, Prof. D. M. 
Newitt will deliver his presidential address 
on ‘Technology and the State.’’ The 
annual dinner of the Institution will be held 
in the evening. 


Coal Industry Survey 


It is announced that the 236-page book 
“Coal: Distribution, Production, Utiliza- 
tion,”’ recently produced by the Coal In- 
dustry Society in conjunction with the 
Institute of Fuel, is now to be published by 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2, at 12s 6d. 


Mond Nickel Fellowships 


The Mond Nickel Fellowships Committee 
invites applications for five Fellowships of 
average value of £750 each for 1950. Fellow- 
ships will be awarded to selected candidates 
of British nationality with degree or equiva- 
lent qualifications to enable them to obtain 
wider experience and additional training in 
industrial establishments, at home or 
abroad, to make them more suitable for 
future employment in senior technical and 
idministrative positions in British metallur- 
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gical industries. Each Fellowship will cover 
one full working year. Applicants will be 
required to state details of the programme 
they wish to carry out. Particulars and 
application forms are available from the 
Secretary, Mond Nickel Fellowships Com- 
mittee, 4, Grosvenor Gardens, London, 
S.W.1. Completed application forms are 
required by the 1st June next. 


Teleon Holidays 


Telcon Works, Greenwich, and Frequency 
Works, Farnborough, Kent, of the Tele- 
graph Construction & Maintenance Co., 
Ltd., will be closed for the annual holiday 
from 29th July to 7th August next, both 
dates inclusive. 


Catalogues and Lists 

Hague & McKenzie, Ltd., Pyramid 
Works, Birmingham, 1.—Priced catalogue 
of heavy duty aluminium cooking utensils. 

‘* Diamond H’”’ Switches, Ltd., Gunners- 
bury Avenue, London, W.4.—Three illus- 
trated folders on toggle, rotary and multi- 
circuit switches. 

Brush Electrical Engineering Co., Ltd., 
Loughborough.—Technical brochure de- 
scribing metal-clad compound-filled vertical 
draw-out switchgear of up to 250 MVA 
breaking capacity, and a folder on a switch- 
board for small engine-driven alternator 
sets. 

Chloride Electrical Storage Co., Ltd., 
Exide Works, Clifton Junction, near Man- 
chester.—Illustrated brochure describing the 
‘* Keepalite ’’’ emergency lighting system. 

Ekco-Ensign Electric, Ltd., Southend-on- 
Sea, Essex.—A priced folder of fluorescent 
lighting fittings. 

Ferranti, I.td., Hollinwood, Lancs.—Tech- 
nical folder (VS/TT/50) dealing with tele- 
vision tubes. 


INFORMATION DEPARTMENT 


HE extensive records of our Information 

Department enable us to reply to most 
queries, but occasionally we ask for our 
readers’ assistance in tracing names and 
addresses not known to us. We should be 
glad to have such information regarding the 
makers of the following : — 

‘‘Omega’’ electric washing machines. 

‘Gothic Minor’’ spring clips. 

General inquiries from readers relating 
to sources of electrical goods, makers’ 
addresses, etc., are replied to by the 
Information Department through the post. 
Inquiries should be accompanied by a 
stamped addressed envelope. 
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Condensing Gas Turbines 


Possibilities of Higher Thermal Efficiency 


N a paper presented last week at a 
joint meeting in London of the Insti- 
tutions of Mechanical and Electrical 

Engineers, Mr. J. F. Field (controller, 
Sf. Scotland Division, Bj -A.), 
described a condensing gas turbine. He 
used that term to denote a machine, em- 
ploying steam as the working fluid, which 
utilized orthodox components of the gas 
turbine and the steam turbine in such a 
manner that the thermodynamic advan- 
tages of both in their respective upper 
and lower portions of the working tem- 
perature range were combined. 

The result, it was claimed, would be a 
higher thermal efficiency than either alone 
was now capable of and, since combus- 
tion would be external, with the prospec- 
tive ability to burn almost any kind of 
fuel. 

The author explains with the aid of 
calculated data and diagrammatic repre- 


sentations, which occupy half the paper, 
his belief that the use of a ‘‘combina- 
tion engine’’ of the kind he describes in 
power stations, ships and railway loco- 
motives, would save a great deal of coal 
yearly. It would also provide a greater 
ratio of mechanical power to heat output 
in combined power and process steam 
piant, or district heating schemes. 

The nation should consequently be able 
to afford a more liberal use of power and 
heat to increase its productive capacity 
and improve its transport facilities. 

Mr. Field states that American industry 
contemplates the use of 1.25 kW per head 
of population (and probably 6,000 kWh a 
year) within the next twenty-eight years. 
He says that this level of output could 
not be achieved in Great Britain with 
existing methods of generating power, 
since sufficient coal would probably not 
be available. 


Points in the Discussion 


Mr. C. L. Blackburn (Merz & 
McLellan), who opened the discussion, 
said that the nearest comparable cycle to 
that suggested by the author was the 
closed-circuit gas-turbine cycle using air 
(at present being developed in Scotland) 
with which at 125 deg F from a 12,000 
kW set they would expect an overall 
efficiency of 31.9 per cent. This was a 
good deal less than Mr. Field’s figure of 
42 per cent, but assuming an efficiency 
of 75 per cent for the author’s steam 
heater the 42 per cent should be reduced 
to 36 per cent and an allowance for 
station auxiliaries would reduce it still 
further. Even so, it would be higher 
than 31.9 per cent; this was due, not to 
the better properties of steam as com- 
pared with air as a working medium, but 
to the ingenious device by which the 
author recovered the heat of compression 
and used it to evaporate and superheat 
steam, which was then used in a con- 
densing turbine. 

In spite of gas turbine developments, 
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condensing steam cycles were still of 
great practical importance for power 
generation. At a pressure of 1,500 lb/sq 
in and 1,050 deg F initial temperature and 
reheat, a go MW installation was running 
at Boston, Mass., giving 39 per cent on 
a kWh generated basis, compared with 
the author’s 32 per cent, assuming an 
efficiency of 75 per cent for his steam 
heater. The author’s cycle, however, 
showed 2 predominant advantage over 
any normal steam cycle where the heat of 
compression could be used to generate 
process steam. 

The author referred to the enormous 
cost of railway electrification, but the 
capital cost of replacing all the loco- 
motives on British Railways with 
locomotives of the author’s type would 
probably be nearly, if not quite, as great. 

Mr. W. N. C. Clinch considered that 
the author seemed to confuse the thermal 
efficiency of a turbine with the utilization 
of the heat which was required for other 
purposes. 


ELECTRICAL REVIEW 
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ir. O. V. S. Bulleid (Irish Railways) 
It with the application of the author’s 


d 
prvposals to locomotives, particularly in 
lr and, where it was desired to burn 


eat. 
. ur. S. B. Donkin (Kennedy & Donkin) 
said that an important feature of the 
auchor’s cycle was the higher ratio of 
en-rgy output to process steam. If it 
were possible to produce more electrical 
encrgy for the same output of heat it 
should be easier to secure the adoption of 
heating schemes. 

in considering the author’s cycle, an 
answer must be obtained to the fo!lowing 
questions :—Could the cycle be operated 
in practice? Could the plant be easily 
controlled and regulated? Would the wet 
compressor work and, if so, what was its 
anticipated efficiency? Would the capi- 
tal cost of the generator unit be so high 
as to annul economically the gain in 
thermal efficiency? These could be de- 
cided definitely only by an actual trial. 
The possible saving in fuel was so great 
that it seemed essential for research to be 
carried out, beginning with the wet com- 
pressor. 


Possible Drawbacks 


Mr. J. W. H. Dore (B.E.A.) agreed 
that theoretically the author’s cycle 
showed very appreciable gains and that 
wartime developments added to the 
possibility of its success. Cycles of the 
author’s type, however, were extremely 
sensitive to component efficiencies and 
pressure drops, and it would not take 
very large reductions of those assumed 
by the author to lower the overall effi- 
ciency of the cycle to a point at which 
it ceased to be so attractive. Moreover, 
such a cycle inevitably involved a 
greater installed capacity of p!ant for 
the same output than the Rankine cycle. 
Pressure drops in the heat exchangers 
must be kept to the minimum, which 
meant low velocities, increased size of 
plant and increased metal temperatures 
in relation to steam temperature, so that 
for the same materials the maximum 
steam temperature admissible would be 
lower than in an orthodox pliant. 

Mr. H. L. Ritz (C. A. Parsons) said 
that from the temperature entropy dia- 
gram it would be seen that the author’s 
statement regarding the thermodynamic 
superiority of his process compared with 
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the steam turbine was justified, and that 
his cycle would provide a higher power 
output per unit of process steam than 
did the Rankine cycle. The effective 
temperature range within which the gas 
turbine cycle and the Field cycle operated 
was greater in the case of the latter, but 
it did not follow that this would lead to 
its greater efficiency. The intensive 
coupling of the author’s two cycles by 
the use of the same working gas in both 
had the disadvantage that the more im- 
portant of the two could not be carried 
out with an ideal gas, and the greater 
complication of the Field cycle compared 
with the closed gas-turbine cycle was not 
counterba:anced by a corresponding gain 
in efficiency. There remained, however, 
the favourable thermodynamic compari- 
son of the Field cycle with the steam 
turbine cycle, especially for smaller 
plants and higher temperatures, but this 
was handicapped by the fact that for the 
time being there seemed no way of trans- 
ferring heat from the indirect heating 
system to the cycle except by a regenera- 
tive heat exchanger. If a suitable re- 
generative heat exchanger could be 
deveioped, another unique feature of the 
Field cycle might become of interest, 
namely, that it offered its own working 
gas in the liquid phase for cooling pur- 
poses. 

Mr. C. W. Marshall (B.E.A.), referring 
to the author’s suggested 5,000 kW set, 
pointed out that the air heater, super- 
heater, turbines, condenser and generator 
were everyday pieces of engineering 
equipment which could be designed and 
priced accurately now, but further infor- 
mation was required about the economics 
of the regenerator and doubts had been 
expressed about the compressor. 


Compressor Losses 


Mr. B. E. G. Forsling (B.T.H.) said 
that the key to the author’s cycle was the 
wet compression and how near to ideal 
conditions it could be carried out. In 
addition to the normal compressor losses, 
for which the author allowed, there 
would be losses due to incorrect injection 
water quantity, uneven distribution of 
the injection water, the velocity of the 
water drops being different from that of 
the steam, and to the difference in tem- 
perature between the steam and water 
drops. He could not agree with the 
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author in regarding wet compression as a 
reversal of the normal process of adia- 
batic expansion, because there was a 
fundamental difference between wet ex- 
pansion and wet compression. 

Claims for the performance of gas tur- 
bine cycles had in the past been based too 
often on unduly optimistic assumptions ; 
this weakness was to be found to some 
extent in the present paper. 

Mr. R. G. Voysey maintained that the 
author damaged his case by basing his 
cycle calculations on the highest compon- 
ent efficiencies ever published for gas 
turbines. Two basic advantages of the 
gas turbine cycle lay in its low expansion 
ratio, allowing optimum design of tur- 
bine blading at both ends of the expan- 
sion, and its avoidance of the externally 
fired boiler. These explained the 
diminishing thermodynamic and 
economic returns obtained for increased 
boiler pressure. The blading at the h.p. 
end of a steam turbine was too small for 
the best efficiency, and increased boiler 
pressure must be paid for. The remedy 


was not to install the author’s hybrid. 
Using one h.p. turbine to replace several 
existing h.p. turbines would allow better 
blade proportions and efficiency, and 


gearing to break the rigid relationship 
between h.p. and l.p. turbine speeds 


would also help, but it was not so easy. 

Mr. I. V. Robinson said that the 
author’s figure for casing efficiency of 37 
per cent was suspect and the figure of 91 
per cent for the efficiency of the turbine 
casing was very high. The author 'e- 
ferred to the pressure drop in heat ex- 
changers, but did not mention radiation 
losses, which were bound to occur how- 
ever well the pipes were insulated, with 
temperatures up to 1,600 deg F. 

Mr. F. F. Ross said that workers at 
B.C.U.R.A. agreed with the author that 
a coal-fired open-cycle gas turbine could 
not have a higher thermal efficiency than 
a modern Rankine cycle and doubted 
whether, by itself, it would show any re- 
duction in capital cost compared with the 
Rankine cycle. Realization of this 
caused many people to conclude that in 
coal-fired power stations the gas turbine 
had no future, but this was not the case. 
They had found at B.C.U.R.A. that there 
was a way of combining gas turbine and 
steam cycle so as to offer a marked 
reduction in the capital cost of the whole 
plant, a 20 per cent increase of output 
per gallon of cooling water and a prob- 
able slight increase in efficiency over the 
Rankine cycle alone. 

The author briefly replied to questions 
raised. 


APPOINTMENTS BUREAU 


HE recently issued annual summary of 
the work of the Professional Engineers’ 
Appointments Bureau shows that the 
number of notifications of vacancies in 1949 
compared favourably with the previous four 
years’ figures, the total being 1,131, of 
which 332 were for civil engineers, 513 for 
mechanical engineers, and 286 for electrical 
engineers. During the summer months the 
number of engineers enrolled fell to 400, but 
by the end of the year there were 504, 79 
of these being primarily civil, 259 
mechanical, and 166 electrical. The average 
number on the register was 462, as com- 
pared with 559 during the previous year. 
A small proportion of this total represents 
engineers who were without employment, 
the majority of these being men of over 50. 
The decrease in men on the register was 
noticeable in all age groups but those over 
50 represented only 8 per cent of the total. 
This has increased the difficulty of selecting 
men conforming to the requirements. 
It is again mentioned that the greatest 
demand for engineers overseas comes from 
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tropical countries, but there is difficulty in 
finding men prepared to serve in these parts. 
This appears to be due principally to the 
relative insecurity of the positions, as con- 
tracts rarely exceed five years in the first 
instance, coupled with the strongly main- 
tained demand for professional engineers in 
this country. 

The Bureau has approached the various 
nationalized industries and employers’ 
organizations to find out if suitable officers 
could be seconded, but although some of 
these bodies have indicated that they are 
prepared to consider specific instances, the 
general opinion is that because of this 
country’s position it is unlikely that any- 
thing can be done. 

During the year appointments fees total- 
ling £965 were received from 150 engineers, 
as compared with a total of {1,048 from 
I7I engineers in 1948. Owing mainly to the 
generosity of employers, donations received 
totalled £1,400, but £310 had to be with- 
drawn from the capital originally subscribed 
to meet the costs of running the Bureau. 
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Expansion in Belfast 


Seaside Illuminations Arrangements 


T HE city electrical engineer of Belfast 
(Mr. W. J. Girvan) has reported to the 
Ele. tricity Committee that applications for 
ne. industrial and domestic supplies are 
beiig received at such a rate that £37,538 
was overspent by 25th December last. Mr. 
Girvan said that he anticipated that a 
further £422,300 would be required to meet 
this over-expenditure and anticipated works 
during the year ending 31st March, 1951. 
The Committee decided to apply for sanc- 
tion to borrow £390,000. 


Fluorescent Lighting in Lisburn 


Siemens Electric Lamps & Supplies, Ltd., 
ire at the present time engaged on what 
is believed to be the largest fluorescent street 
lighting scheme yet undertaken in the Bri- 
tish Isles. Some 170 3-80 W lanterns are 
being installed in Lisburn, Co. Antrim, 
together with nearly 400 Class B lighting 
lanterns and standards. The fluorescent 
lantern is mounted on a Concrete Utilities, 
Ltd., 3DN shaft, incorporating a special 
lantern head designed by the two companies. 

On 6th February, the first completed 
street was switched on in the presence of 
engineers of the Electricity Board for 
Northern Ireland and members of the U.D.C, 
This was the first fluorescent street lighting 
scheme to be put into service in Northern 
Ireland, 


futumn Illuminations 


Blackpool’s illuminations next autumn 
ire estimated to cost £75,000, compared 
with £53,000 last year. The Fleetwood 
fown Council is to reconsider a scheme of 
illuminations to cost £1,730. 

Details of a £53,000 scheme for autumn 
illuminations are to be submitted by the 
Morecambe Illuminations Sub-Committee 
this month. It includes provision for a 
new underground cable and feeder points to 
carry proposed extensions on the promenade 
from Happy Mount Park to the Sunshine 
Slopes at Heysham. 

Redcar Corporation Entertainments Com- 
mittee has approved a £12,078 scheme for 
illuminations at the Coatham Enclosure, the 
Esplanade to the Pier and the outlining of 
various buildings by fairvland striv lighting. 

Sunderland’s annual illuminations display 
this year will be held from 2nd to 30th 
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September at Roker and Seaburn. The 
scale of the illuminations it is expected will 
be up to pre-war level. 


Rural Electrification 


An electricity supply to Blaxton was 
inaugurated on Tuesday by Councillor T. S. 
Bradbury, chairman of the Doncaster Rural 
District Council. The question of giving a 
supply to the village was reviewed in 1938 
and estimates were approved in 1939. The 
war caused the scheme to be postponed, but 
afterwards the Parish Council again pressed 
for a supply. In view of the history of the 
case the Yorkshire Electricity Board in- 
cluded the village in the first stage of the 
five-year rural development plan. An en- 
tirely new scheme was prepared, the cost of 
works, including services, amounting to 
approximately £5,000. 


Council House Improvements 


Sunderland Rural District Council is to 
carry out in stages a £69,000 plan for im- 
proving old council houses, including the 
installation of electricity in those not 
already supplied. 





Decorated Cardiff tramcar which lact week 
was driven ceremoniously to the depot to 
mark the compéetion of the abandonment of 
trams in the city in favour of trolley-buses 
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NEXT WEEK’S EVENTS 





Monday, 6th March 

BirMINGHAM.—James Watt Memorial Insti- 
tute, 6 p.m. I.E.E. South Midland Centre. 
‘The Design, Specification and Performance of 
High-Voltage Surge Diverters,’’ by H. F. Jones 
and C. J. O. Garrard. 

CarpirF.—At the South Wales Institute of 
Engineers, Park Place, 6 p.m. I.E.E. Western 
Centre. ‘‘ Tidal Power and the Severn Barrage, ’ 
by H. Headland. 

Lreps.—Town Hall, 7 p.m. I.E.E. North 
Midland Centre. Faraday Lecture on ‘“‘ Radar,”’ 
by Dr. R. A. Smith. 

Great Northern Hotel, 7.30 p.m. A.S.E.E. 
Leeds Branch. ‘‘Gas Turbines,’ by G. L. 
Duffett. 

Liverpoo_.—At the Royal Institution, Colouitt 
Street, 6.30 p.m. I.E.E. Mersey & North Wales 
Centre. Discussion on ‘‘ The M.K.S. System 
of Units,’’ opened by Dr. E. Bradshaw. 

Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
Institution of Electrical Engineers. Informal 
meeting. Discussion on ‘‘ The Place of High- 
Frequency Heating in Industry,’ opened by 
C. FE. Eadon-Clarke. 

NFWCASTLF-ON-T yvE.—King’s College, 6.15 p.m. 
LE.E. North-Eastern Radio & Measurements 
Group. ‘‘ Experiences over Fifty Years,’’ by 
E. Fawssett. 

SHFFFIELD.—Roval Victoria Station 
7.30 p.m. A.S.E.E. Sheffield Branch. 
Control,’’ by J. F. Mackenzie. 
Tuesday, 7th March 

Drrsy.—Electricity Showrooms, 6.30 p.m. 
I.E.E. East Midland Centre. ‘‘ Overhead Line 
Regulations,’’ by H. W. Grimmitt. 

EttHim.—Castle Hotel, 8 p.m. A.S.E.F. 
South-East London Branch. ‘‘ Portable Elec- 
tric Tools,” by Mr. Greenfield. 

HamMMFRSMITH.—Town Hall, 7.20 p.m. 
A.S.E.E. West London Branch. ‘ Relays & 
Remote Control,’? by Dr. W. L. Stern. 

Lonnov.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E. Measurements Section. ‘The Funda- 
mental Limitations of Second-Harmonic Tvpe of 
Magnetic Modulator as Applied to the Apnlica- 
tion of Small D.C. Signals,’”’ by Prof. F. C. 
Williams and S. W. Noble. ‘A New Theory 
of the Magnetic Amplifier,’ by A. G. Milnes. 
(Joint meeting with the Radio Section.) 

MANCHESTFR.—Enzgineers’ Club, Albert Square, 
6.15 p.m. I.E.E. North-Western Centre. ‘‘ Some 
Electrical Methods of Measuring Mechanical 
Quantities,’’ by F. J. Woodcock. 


Wednesday, 8th March 


Biackpoo..—Technical College, Palatine Road, 
7 p.m. J.E.E. North Lancashire Sub-Centre. 
“Selection of Transformers for Use in Distri- 
bution Networks, with special reference to the 
new L.V. Standard of 240 V,”’ by E. Tobin. 

Braprorp.—Midland Hotel, 7.30 p.m 
A.S.E.E. Bradford Branch. ‘‘The Aims and 
Objects of the A.S.E.E.,’’ by H. Mellor. 

BrtGHton.—Technical College, 6.30 p.m. 
1.E.E. Southern Centre. ‘‘ Recent Develop- 
ments in Comparative Methods of Testing A.C. 
Electricity Meters,’’ by S. F. Musson and R. E. 
Mell. 


Hotel, 
“Ripple 
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CovENtTRY.—The Technical College, 7 p.m. 
A.S.E.E. Coventry Branch. ‘‘ Some Aspects oj 
Power Factor Correction Applied to Industrial 
Installations,” by H. R. Herring. 

Lonpon.—John Adam Street, Adelphi, W.C.2, 
2.30 p.m. Royal Society of Arts. ‘‘ The Indus. 
trial Application of Atomic Energy,’’ by Prof. 
M. L. Oliphant. 


Thursday, 9th March 

CarpiFF.—At the South Wales Institute of 
Engineers, Park Place, 6 p.m. Association of 
Mining Electrical & Mechanical Engineers, 
South Wales Branch. ‘‘ Experiences in the 
Maintenance and Repair of Power Generating 
Plant,’”’ by W. M. Dodds. 

Dunpre.—Royal Hotel, Union Street, 7 p.m. 
I.E.E. North-East Scotland Sub-Centre. Annual 
general meeting. 

LeicrstFrR.—E.M.E.B. Demonstration Theatre, 
6.30 p.m. I.E.S. Leicester Centre. ‘‘ Film Studio 
Lighting,” by W. R. Stevens. 

Lovpov.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.FE. Utilization Section. ‘The Applications 
of Electric Discharge Lamps for Davlight Sig- 
nalling,’’ by H. K. Bourne and E. J. G. Beeson. 

MANcHESTFR.—Engineers’ Club, Albert Square, 
7 p.m. E.P.E.A. Northern Meter & Instru- 
ments (Technical) Group. ‘‘ Telemetering,’’ by 
H. Horwood. 


Friday, 10th March 

BIRMINGHAM.—Imperial Hotel, Temple Street, 
6 p.m. Illuminating Engineering Society (Bir- 
mingham Centre). Annual general meeting. 
‘School Lighting—The Architect’s Problem,’’ by 
A. M. Steel. 

Exrter.—The Agricultural House, Queen 
Street, 7 p.m. I.E.S. Exeter Group. ‘“‘ Lighting 
of the Brabazon and Hangar,”’ by I. M. Robert- 
son. 

LIVERPOOL. — Reece’s Restaurant, Parker 
Street, 7 p.m. I.E.E. Mersey & North Wales 
Centre. Dinner dance. 

Lownowv.—Savoy Place, W.C.2, 6 p.m. I.E.-E. 
Education Discussion Circle. Discussion on 
‘““A Demonstration Mercury-Arc_ Rectifier,” 
opened by A. M. Hodgson and Prof. : 


Nicholson. 

Caxton Hall, S.W.1, 6.30 p.m. E.P.E.A 
Southern Meter Engineers’ Group. “The 
Testing of Transformer Oil,’’ by J. Romney. 

NottinGHaM.—Spread Eagle Hotel, Goldsmith 
Street, 8 p.m. A.S.E.E. Nottingham Branch. 
‘© A.C. Induction Motors,’’ by G. H. Brook. 

SwansFa.—Osborne __ Hotel. I.E.E. West 
Wales (Swansea) Sub-Centre. Annual dinner 
and visit of President. 


EXHIBITIONS 

6th-25th March 

MAaNCHESTER.—Central Library. Institution 
of Electrical Engineers, North-Western Centr 
Jubilee exhibition. 
7th March to Ist April 

Lonpon.—Olympia. 
Exhibition. 
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FINANCIAL SECTION 


and Stock Exchange 


Company Notes 


Activities 





—_— 


kEPORTS AND DIVIDENDS 


Bruce Peebles & Co., Ltd., report a profit 
tor '949, after providing for taxation and 
depr-ciation, of £112,229, as compared with 
{73,022 for 1948. Fixed assets replacement 
receives £25,000, contracts reserve £55,000, 
ind dividend equalization £15,000. It is 
proposed to pay an excess dividend of 2} 
per cent on the preference, again making 10 
per cent for the year, and the ordinary divi- 
lend is unchanged at Io per cent. 

Mather & Platt, Ltd., report a net profit 
for 1949 of £288,267, as compared with 
(137,393 for 1948, after transferring 
{200,000 to stock-in-trade contingency re- 
serve. The final ordinary dividend is 7 per 
cent, Maintaining the distribution for the 
vear at 11 per cent, less tax. 

Hilger & Watts, Ltd. (made public in 
February, 1948), reports a consolidated 
trading profit to 30th September last of 
£140,797, aS compared with £107,538, and 
the net profit of the parent company is 
£38,946 (against £14,204). After making 
ilditional provision for income tax 
{21,000), it is proposed to pay an ordinary 
dividend of 74 per cent (at the rate of 6 
per cent per annum for seven months), and 
to carry forward £10,374 (against £6,865 
brought in). The comparable figures for 
1948 comprise those of Adam Hilger for 
ist October, 1947, to 19th February, 1948; 
E. R. Watts & Son, 1st January to 19th 
February, 1948; Hilger & Watts, 20th 
February to 30th September, 1948; and a 
subsidiary for the seven months ended 30th 
September, 1948. 

Clarke, Chapman & Co., Ltd., report a 
net profit for 1949 of £172,098, as com- 
pared with £156,270 for the preceding year. 
[The ordinary dividend for the year is un- 
changed at 12} per cent. 

Morphy-Richards, Ltd., have declared an 
interim dividend of 15 per cent (against 60 
per cent), on capital increased by a 300 per 
cent bonus. issue. 


NEW COMPANIES 


Auto-Dyno Repairs, Ltd.—Registered 17th 
February. Capital £500. To acquire the 
business of an electrical engineer now carried 
on by E. J. Dunn as Auto Dyno Repairs at 
55, High Road, Willesden Green, N.W.1o. 
Directors: E. J. Dunn, Mrs. Patricia M. 
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Dunn and P. J. E. Doherty. Regd. office: 
55, High Road, Willesden Green, N.W.1o. 

Raymond Manufacturing Co. (Manches- 
ter), Ltd.—kKegistered 17th February. 
Capital f100. Electrical engineers and 
general electrical installation contractors, 
etc. Directors: L. Raymond and Bessie 
Raymond. Regd. office: 7, Great Clowes 
Street, Lower Broughton, Salford, Lancs. 

Smith & Forshaw, Ltd.—Registered 17th 
February. Capital £1,000. To acquire the 
business of electricians carried on by C. H. 
Dyson and L. F. Smith at Leeds as Mc- 
Dowell & Mearns. Directors: C. H. Dyson 
L F. Smith and J. S. Forshaw, Regd. office: 
5 Blayds Yard, Leeds. 

R. R. Vacuum Cleaner Service, Ltd.— 
Registered 17th February. Capital £1,000. 
Manufacturers of and dealers in vacuum 
cleaners, television, radio, electrical and 
domestic apparatus and appliances, etc. 
Directors: W. H. Offwood and Mrs. Eileen 
Offwood. Regd. office: 9, Windlesham 
Avenue, Montpelier Road, Brighton, 1. 

Parker & Pilkington, Ltd.—Registered 
17th February. Capital £1,000. Electrical, 
radio and general engineers, etc. Directors: 
J J. Parker and A. S. Pilkington. Regd. 
office: Daimler House, Paradise Street, 
Birmingham. 

Gilbert Electrical Tool Services, Ltd. 
Registered 15th February. Capital £1,000. 
Directors: G. Thornton-Jones and G. A. 
Green, 14, Stockhill Circus, Nottingham. 

West Sussex Electrical Co., Ltd.—Private 
company. Registered 23rd january. Capi- 
tal £1,000. Electrical, radio and television 
engineers, etc. Directors: J. H. Plant 
(chairman), W. Hibben, Joan Plant and 
Lorna E. M. Hibben. Reg. office: 7, Grange 
Parade, Rustington, Sussex. 

Wasp Alarms (Ireland), Ltd.—Registered 
in Dublin 2nd February. Capital £500. 
Radio and electrical engineers, etc. Direc- 
tors: Mrs. Anne J. Drum and C. M. Drum, 
both of 123, Tritonville Road, Dublin, and 
J. Westaway, address not stated. 

Hammants (Henley), Ltd.—Registered 
15th February. Capital roo. Electricians, 
electrical contractors, etc. Directors: 
A. J. Hammant and O. Hammant. Regd. 
office: 26/28, Bell Street, Henley-on- 
Thames. 

Thompson & Barlow (Electrical), Ltd.— 
Registered 15th February. Capital £3,000. 
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Manufacturers and repairers of and dealers 
in dynamos, motors, armatures, magnetos, 
batteries, etc. Directors: F, T. Thompson 
and R. A. Barlow. Regd. office: 13, Mar- 
ket Place, Kettering. 

H. C. Anderson (Electrical), Ltd.— 
Registered 15th February. Capital £500. 
Lighting consultants, manufacturers of and 
dealers in electrical appliances and appara- 
tus, etc. Directors: H. C. Anderson and 
Mrs. Winifred A. Anderson. Regd. office: 
24, High Road, Chadwell Heath. 


INCREASES OF CAPITAL 


Nalder Bros. & Thompson, Ltd.—In- 
creased by £25,000 in £1 ordinary shares, 
beyond the registered capital of £40,000. 


Morphy - Richards, Ltd.—Increased by 
£95,000 in 1,900,000 ordinary shares of Is 
each, beyond the registered capital of 
£55,000. 

Universal Electric Time & Telephone 
Systems, Ltd.—Increased by £7,000, in {1 
ordinary shares, beyond the registered capi- 
tal of £18,000. 


MEETING OF CREDITORS 


Stamford Electrical, Ltd., Park Works, 
Barnack Road, Stamford, Lincs., electrical 
and mechanical engineers.—The first meet- 
ing of creditors was held at Bankruptcy 
Buildings, Carey Street, W.C.2, on 22nd 
February, when the Senior Assistant 
Official Receiver, Mr. F. M. Collins, stated 
that the winding-up order was made on 
23rd January. The company was incor- 
porated as a private concern in October, 
1933, with a nominal capital of £20,000, 
which was increased in 1947 to £40,000. 
The issued and paid up capital was re- 
turned at £8,395. No statement of affairs 
had been lodged but the position as at May, 
1949, when a receiver was appointed by the 
debenture holders, showed unsecured 
liabilities of £121,997. The net assets were 
£40,843. The failure of the company was 
attributed mainly to inadequate capital 
and to the collapse of Indian markets for 
the company’s products. No resolution was 
passed and the meeting was adjourned until 
3rd March. 


LIQUIDATIONS 


Electrical Fitting Co., Ltd., 91, Hamilton 


Road, Felixstowe, Suffolk, electrical con- 
tractors.—The first meeting of creditors was 
held at the Board of Trade Offices, 
Columbia House, Aldwych, London, W.C.z2, 
on 21st February, when the Official Receiver 
stated that the winding-up order was made 
on 16th January. The company was formed 
as a private concern on 15th December, 
1947, with a nominal capital of £5,000, of 
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which £1,775 was issued, to carry on busi. 
ness as electrical engineers and contractor 
It has been stated by one of the director 
that the company was formed to take ove 
an existing business and at the date of the 
winding-up order was engaged on sub. 
contracting work. No statement of affair 
had been lodged but from information 
available the gross liabilities amounted to 
£2,000. The known assets were stock 
£350, valued at £200; book debts £400; {2 
cash at bank, and £50 in respect of lease, 
A resolution was passed for the appointment 
of Mr. A. E. Attwood, accountant, 90, 
Queen Street, E.C.4, as liquidator, together 
with a committee of inspection. 

Mayfield Electrics, Ltd.—Winding y 
voluntarily. Liquidator, Mr. H. P. Carter, 
8, Breams Buildings, London, E.C.4. 

Page & Miles (Refrigeration), Ltd.— 
Winding up voluntarily. Liquidator, Mr 
N. W. Osborne, 11-12, Finsbury Square 
London, E.C.z2. 

W.H. Wright & Co., Ltd.—Winding uw 
voluntarily, Liquidator, Mr. Griffiths, 3, 
Walsingham Mansions, Fulham _ Road, 
London, S.W.3. 


BANKRUPTCIES 


S. Cooper, 17, St. Margaret’s Road, St. 
Marychurch, Torquay, Devon, electrical 
engineer.—Receiving order made 2ist 
February on a creditor’s petition. 

F. Cresswell, lately residing at ‘‘ Seven- 
oaks,’’ Nottingham Road, Fishpool, Mans- 
fields, Notts, now of Longdale Lane, Linby, 
Notts, electrician.—Receiving order dated 
4th May, 1940, rescinded and adjudication 
order dated 4th May, 1940, annulled, on 
the grounds that all debts have been paid 
in full. 


“Museum” Apparatus 


HE British Electrical Development 

Association has been showing several 
‘‘museum’’ pieces of electrical apparatus, 
such as fires, vacuum cleaners, irons, kettles, 
lighting fittings and switchgear, at least 
thirty years old, at recent exhibitions to 
illustrate the progress which has been iade 
in the design of domestic electrical appli- 
ances. Mr, V. W. Dale, general manager 
and secretary, informs us that the Associa- 
tion is endeavouring to add to its exhibits, 
and he asks any of our readers who may be 
in possession of interesting electrical relics 
to write to him giving details, and stating 
whether they are available, either as gifts or 
on loan to the Association from time to 
time. He would also like to hear from 
electrical manufacturers who have their own 
museums. 
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FINANCIAL SECTION 


STOCKS 
and SHARES 





HE indecisive character of the result of 

the General Election considerably 
affected Stock Exchange markets, where 
prices developed a somewhat irregular ten- 
dencv with the majority of changes in a 
downward direction. It is considered in the 
House that nationalization is, for the time 
being, likely to make no further progress 
and, with the Budget as the next item in a 
very difficult programme, it is hardly likely 
that the markets will develop any noticeable 
activity so long as the state of uncertainty 
persists. 


Dividends and Earnings 


Whichever way it went, the election re- 
sult was certain to fasten attention on the 
dividend position of many industrial shares. 


f At any time, and from either the defensive 


or progressive point of view, the margin be- 
tween the profit available for distribution 
by a company and the proportion actually 
paid out to shareholders, makes a weighty 
item in the assessment of a share’s pro- 
spects. In the week or two preceding the 
election, marked attentions were being paid 
to the companies which showed dividends 
conservative enough to make the best of 
good or ill developments. The electrical 
markets can boast many shares which meet 
that specification. 


Electrical Equipment Margins 


On the above considerations, it may be of 
practical service to review the margin be- 
tween dividend and earnings on a selection 
of shares, bearing in mind that, with few 
1949 results yet published, most of the 
figures relate to the previous year :— 








f 
| _ Dividend % Prices 1949 
Ordinary © Earned = Paid | High = Low 
A.E.I. Ws 70.6 15 | 80/3 68/3 
Crompton | eee 36.7 223 14/5 10/9* 
7.E oo 17% 92/; 70/9 
English Electric 28.3 10 49/6 40/9 
—* Electric | oe 174 13/6 31/3 
B.1.C. 5 coaal ee 6% 36/3 28/6 
Henley’s s ee ee 20 26/6 21/- 
Enfield . | 29.8 73 36/9 26/6 
Siemens _ 18.8 7 36/3 29/3 
Johnson & P. 41.6 15 66/- 56/3 
Tel. Construction | 85.2 10 43/8 85/6 
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This further group of electrical companies 
contains some notably cautious distribu- 
tions : — 








T 
| Dividends %, Prices 1949 
| Earned P High Low 
Automatic Tel.... | 63.3 12.5 65/6 50/- 
Tel. Manufactur- | 
ing... baa 36.1 9 10/7 8/- 
Chloride Electric | 109.2 20 51/6 44/9* 
Ever Ready ... 46.8 40 38/9 26/- 
EME. ... ott eae 8 22/4 14/- 
Bye ic wpe 25 34/8 | 22/- 
J. Lucas oxo) ee | 173 30/7 22,6* 
HET... ...| SS 50 «| 656% «| «455* 
Babock & W. 36 |} 15 | 75/3 55/3 
C. A. Parsons ...| 56.2 | 12 66/3 56/3 
Allen West... | 74 10 | 78 6/1* 














* Prices adjusted for capital bonus. 


The foregoing lists should be studied in 
conjunction with the quotations given 
overleaf. The first effect of the Election 
announcements was to bring about a sharp 
fall in the prices of British Government and 
other gilt-edged securities. The decline was 
followed by a partial rally, after which a 
stream of small sellers appeared, and, on 
balance, the market is dull. 


Cable & Wireless 


Cable & Wireless (Holding) ordinary 
stock is not fluctuating far from the price 
of about 274 to which it rose after the 
appearance of the revised scheme of recon- 
struction. Between this price and the figure 
of 295, at which the ordinary stockholders’ 
proposed portion is valued, there remains 
a margin of 21 points to cover dealing 
charges and the hazards of the plan’s pro- 
gress through the stages of approval and 
consummation. Stockholders’ approval is 
practically taken for granted, but some 
element of doubt must remain over the con- 
dition that the ordinary capital shall be 
left at not less than £4.95 million. 


The Month’s Changes 


Study of the fluctuations in prices that 
have occurred since a month ago, as set 
out in the following page, reveals erratic 
movements. One outstanding feature is 
the rise of 19 points in Cable & Wireless 
ordinary, for which, of course, there is a 
special reason. American buying is said 
to be partly responsible for the rise in 
Electric & Musical Industries, and Ever 
Ready shares attracted buyers in conse- 
quence of the high yield offered by the 
shares. A similar reason lifted Falk Stadel- 
mann to 36s 3d. General Electrics re- 
covered 2s 6d to 75s, and Aberdare Cables, 
after being 7s 6d higher at 62s 6d, eased 
off to 60s. Lucas shares are 2s better. Most 
of the falls, although fairly numerous, are 
trifling in extent. 


All 





Electrical Investments 
Past Month's Price Changes 





Dividend Middle Month’s 
Price Rise 


Pre- Last 27Feb. or 
vious 1950 Fall 


Dividend Middle Month's 
Price Rise 


Last 27 Fed. or 
1950s Fall 


Company Pre- Company 


vious 


Overseas Electricity Companies Equipment and Manufacturing (continued) 


Atlas Elee.... 
Calcutta Elec. 
Cawnpore Elec. 
East African Power 
jerusalem Elec. 
Madras Elec. 
Nigerian Elec... 
Palestine Elec. ‘‘A’’ 
Perak Hydro-Elec. 
Whitehall Inv. Pref. 


6t 
13 
7 
8 
12 
7 


Nil 


} 
; 


23 
6T 


6 

5 
10 
Nil 
Nil 

6 


14/6 — 
22/- 6d. 
37.6 -4 
33/9 “+-9d. 
13/3 —1 
30/- — 2/6 
32/6 —> 
27/6 —1/ 
9/- — 6d. 
23,6 +6d 


Equipment and Manufacturing 


Aberdare Cables ... 
Aron Elec. Ord. 
Assoc. Elec. Ord. ... 
Autumatic Tel. & El. 
Babcock & Wilcox 
Baldwin, H. J. (2,-) 
British Aluminium 
B.I. Callender's 
British Thermostat 
(5/-) 
British Vac. .. Cle aner 
5/ -) ‘ 
ae Ord. (5, -) 
Burco (5/-)... 
Chloride El. Storage 
Cole, E. K. (5/-) 
Cossor, A. C. (5/-)... 
Crabtree (10)-) 
Crompton Parkinson 
Ord. (5/-) 
De La Rue (5/-) 
Necca (1/-)... 
E.M.I. (10,-) 
Electrical 
nents (5/-) 
Elec. Construction 
Enfield Cable Ord. 
Englisk Electric 
Ericsson Tel. (5/-)... 
Ever Ready (5,-) ... 
Falk Stadelmann ... 
G.E.C, Ord. 
General Cables (5, -) 
Greenwood & Batley 
— Cable 


Compo- 


Hackbridge Hewittic 
(5/-) 


Hall Tel. Ace. (10/-) 

Heatrae (2/-) 

Henleys (5;-) 

Hoover (5/-) 

Intl. Combustion 
(5/-) 


Johnson & Phillips 


10 
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15 
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174 
50 
15 


20 


12} 
10 
12} 
20 
40 


373 
15 


60 +5 
31/3 —5/- 
68/9 —& 
51,9 

$7.6 —1/- 
4/9 

40/6 

31/6 


23/9 


g- 
5/9 
20/- - 
44,6 —91. 
16/9 +3d. 
9/- +1)- 
34/6 +2/- 


11,- —3d. 
22/6 —91. 
12/3 +3d. 
21,- 4-2/6 


11/3 

45/9 

30/- 

40/6 

40/- 

30/- - ts 
36/3 +1/3 
75/- —2/6 
17/6 - 
38/3 —6d. 


12)-  +3d. 


12/- +6d. 
13/- —6d. 
4/- es 
22/6 +6. 
37, +2/3 
16/3 
60/- 


i 


tied 
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Lancashire Dynamo 
Laurence, Scott (5,-) 
London Elec. Wire 
J. Lucas 

Mather & Platt 
Metal Industries ... 
Mid. Elec. Mfg. 
Murex oat es 
Newman Ind. (2/-) 
Oldham & Son (1/-) 
Plessey (5/-) 
Parsons C, A. 

Pye Deferred (5/-).. 
Radio & Tel. (2 
Revo (10/-) 
Reyrolle : 
Scophony Baird a .) 
Scot. Cable (4/-) 
Siemens Ord. 

— shge ar & Cowans 


“ 


TC. c. (10 ‘) 
TARR. x. PP 
Telephone Mfg. (5/-) 
Thorn Elec. (5/-) ... 
Tube Investments 
Vactric (5/-) 
Veritys (5/-) : 
Walsall Conduits 
4) 


( e 
Weed 
(5; 


& Goldstone 


W ated ( (2/-) , 
Westinghouse Brake 
West, Allen (5/-) ... 


223 92/6 
13/3 
43/6 
27;- 
48/9 
42/- 
53/9 
44/6 

3/6 

5/6 
15/- 
57/6 
31/3 
9d. 
41/3 
57/6 

3/6 
22)- 


31/3 


| m bo po bo eS Po 
NIH IwS 
to to oe 


w 
aS 
rons 


15,- 
31/3 
37/6 


50 36/3 
20 6/- 
14 58/6 
10 6/9 


Transport and Communications 


Anglo-Am. Tel: 

Pref, 

Def. ze 
Anglo-Portuguese.. 
Brit. Elec. Traction : 

Def. Ord. 

Calcutta Trams 
Cape Elec. Trams... 
Cable . — : 

54 P. 

di 
Globe Tel. & Tel. Ord. 
Great Northern Tel. 
(£10) 

Inter. Tel. & Tel. 
Marconi Marine 
Oriental Tel. Ord.... 
Telephone Props ... 
Tele. Rentals (5/-) 


6 
1k 


8 


16 

Nil 25 
74 26/3 
16 47/6 
6 18/6 
10 $£ 10/- 





*Dividend postponed. 


{Dividends are paid free of Income Tax. 
¢ Yield adjusted to capital_bonus issue. 
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IRD M, 


Tasmania's Water Power 


Large Construetion Programme 


)VERING an area of 26,215 sq miles, 
Tasmania is roughly the same size as 
the Republic of Ireland. Its popu- 
is very much less—274,800 against 
{ 3,000,000—but in electricity produc- 
t is well ahead. During the year 
30th June last the Tasmanian Hydro- 
Electric Commission produced at its five 
main water-power plants (which, as in Ire- 
land, also include a Shannon station) a total 
of 920.3 million kWh, 13 per cent more 
than in the previous year. In the same 
year 708.6 million kWh was generated at 
the thermal and water-power stations of the 
Irish Electricity Supply Board. 
Nevertheless the margin of plant capacity 
ibove demand in Tasmania remains small 
and another failure of a section of the 
Tarraleah Canal has drawn attention to the 


four 31,250 kVA alternators to be manu- 
factured by the General Electric Co., Ltd., 
England; and four 30,000 kVA banks of 
transformers, which are to come from the 
Brush Electrical Engineering Co., Ltd. The 
first plant is scheduled for delivery in 1952. 

Another scheme, the Clark Dam (Butler’s 
Gorge), has been delayed by lack of steel. 
The generating plant on order from the 
English Electric Co., Ltd., had not been 
shipped at the date of the report but was 
expected to be completed by the end of 
1949. Parts of the generating plant which 
were to be manufactured in Australia could 
not be proceeded with because the steel was 
not available, and orders for the steel were 
placed in England. 

At Waddamana, the fourth 15,000 kVA 
turbo-generator supplied by the English 





vulnerability of the station 
there to interruptions of water 
supply. Consequently every 
effort is being made to expedite 
the construction programme 
altogether ten dams are in the 
investigation, design or build- 
ing stages). Shortage of heavy 
earth-moving equipment is a 
serious handicap. Another is 
the labour position, a large 
proportion of the _ British 
migrants having been attracted 
to employment in other States. 
Capital expenditure on de- 
velopment works has _ risen 
rapidly. In 1946-47 it 
amounted to £638,080; in the 
following year £1,451,142; and 
last year {2,121,082. Of the 
last-named amount the largest 
item (£604,720) was in respect 
of the Nive power develop- 
ment. The site of the main 
liversion dam, a mass con- 
crete structure 115ft high, has 
been fixed after extensive dia- 
mond drilling. The generat- 
ing plant for the Tungatinah 
station comprises four 35,000 
h.p. turbines to be supplied by 
Boving & Co., Ltd., and 
manufactured partly in Aus- 
tralia and partly in England; 


TO QUEEN 





General layout of Nive hydro- 
electric development, Tasmania 
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Electric Co. for the ‘‘B’’ station had been 
installed and was awaiting delivery of the 
necessary transformers. 

Other projects include the Trevallyn de- 
velopment with a transmission line to the 
site of the aluminium works at Bell Bay. 
Generating plant has been ordered but is 
not expected to be available in less than 
three years from the placing of the con- 
tracts. 

On the retail side, it is estimated that 
nearly go per cent of the 65,092 Tasmanian 
homes now have the benefit of an electricity 
service. Last year 7,002 electric ranges and 
3,086 water-heating systems were con- 
nected, making 21,476 and 17,477 respec- 
tively (equivalent to 37 and 30 per cent of 
total domestic consumers). 

Under the Hydro-Electric Commission 
Act considerable assistance towards the cost 


IN THE 


Claims Dismissed 
N the King’s Bench Division on 21st 
February, Mr. Justice Lloyd-Jacob de- 
livered his judgment in an action by Para- 
mount Supplies, Manchester, Ltd., against 
Thorn Electrical Industries, Ltd., claiming 
£3,339 for goods sold and delivered. They 
also claimed damages for alleged breach of 
contract and a declaration that they were 
entitled to an indemnity against any claim 
made by the Midland Coil Winding Co., Ltd., 
Birmingham. 

The plaintiffs’ case was that under a con- 
tract of March, 1947, from the defendants 
to a firm known as Paramount Products, 
this company contracted to supply 25,000 
Paramount tapless chokes at the price of 
21s 3d each, and another 15,000 tapped 
chokes at 23s 3d each, at the rate of 1,000 
a week. 

At the end of 1947 it was alleged that 
Paramount Products was transferred to the 
plaintiffs with the consent of defendants. 
Plaintiffs had delivered 24,000 chokes to 
the defendants and they had been accepted 
and paid for. In 1948 it was said that 
chokes to the value of £3,339 had been 
delivered and accepted by the defendants but 
not paid for. The plaintiffs now claimed 
that sum with interest and damages for loss 
of profits, and a declaration that plaintiffs 
Were entitled to be indemnified against any 
claim made against them by the Midland 
Coil Winding Co., Ltd. 

The defendants challenged the plaintiffs’ 
claim. They alleged that the deliveries 
were made by the plaintiffs as agents of 
Paramount Products. They also alleged 
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of rural extensions is granted to consumers 
by the State and the Commission. Up to 
June last the average contribution towards 
the capital cost of such cxtensions was 
£61 6s., and towards maintenance £4 3s 4d. 
Total capital contributions by the State 
have amounted to £146,543 and from the 
Commission’s Rural Extensions Reserve 
£48,848. Materials for extensions have been 
ordered from England, Belgium, France, 
Japan and New Zealand. 

The accounts of the Commission for the 
year show a net profit of £4,198, the lowest 
for several years. An extra item was the 
cost of repairing the Tarraleah Canal. In- 
come, at £1,239,786, was 16.6 per cent higher 
than in the previous year, while the average 
revenue received per kWh sold (0.373d) was 
actually a little lower than in the preceding 
year. 


COURTS 


that the contract had been broken. The, 
also said the Midland Co. was interested in 
the matter. 

Defendants counter-claimed for damages 
and alleged overcharging, which was denied 
by the plaintiffs. 

After several days’ hearing his Lordship 
dismissed the claim with costs and dismissed 
the counter-claim with such costs as were 
applicable. ‘i 


Award Against Southern Board 


On 23rd February, in the King’s Bench 
Division, the Lord Chief Justice, Lord 
Goddard, had before him an action by Mrs. 
Mary Queenby, a widow, of Uxbridge, to 
recover from the Southern Electricity 
Board damages on behalf of herself and her 
two children, for the death of her husband, 
P.C. Arthur E. Queenby, aged 39, who died 
as the result of an accident whilst on motor 
cycle duty at Twickenham in January, 
1948. 

Plaintiff's case was that there was a 
patch of ice on the road which caused the 
accident. It was alleged that the defendants’ 
electric cables were relaid in 1942 in a bank 
which separated a ditch from a_ road- 
way and that water had escaped from the 
ditch into the roadway and had caused a 
nuisance. 

The defendants 
nuisance. 

Eventually the case was settled by an 
award of £1.850 and costs to the plaintiff. 

His Lordship said it was a proper case for 
compromise because there were difficult 
questions of liability to be decided. 
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